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MATEMATHKA 
il. Ml. BEJIMHCKHM 


O PEWIEHHH 3KCTPEMAJIBHbBIX 3AJA4U KBA3HKOH®OPMHbIX 
OTOBPA)KEHHH METOJIOM BAPHALLMK 


(ITpedcmaeaeno axademuxom M. A. Jlaepenmoesoim 6 III 1958) 


PaccMoTpuM cJleqyrouryio sayauy. B Kulacce g-kKBa3HKOH(pOpMHbIX OTOOpa- 
“2KeHwH «=W = w(Z) pasbiCKHBaeTCH MaKCHMYM JelicTBHTebHOH  dbyHKUMH 
B(2i,--:, 2h, Wy,---, Op), Wn = W(Z_) = U, + 10,. 
Mbt 6yeM CUHTaTb, YTO OTOOPaxKeHHe MpOH3BOAMTCA Ha HeEKOTOPy!O KaHO- 
HHYeCKYIO OOJIACTb C HOPMHPOBKOH, OOecMeuNBAaIOWel eMHCTBeEHHOCTb OTOOpa- 
“*KalouleH (PyHKUMH Mp 3afaHHbixX xapakTepucTuKax. IlycTb, Hampumep, w= 
=w (z) — oroOpaxxenne Kpyra|z|<1 Haxkpyr |w|-<1, w(0)=0, w(1)=1. 
~@yukunio F OyjeM cuntTaTb HelipepbiBHO udpepeHuupyeMon MO Un, Up. B cu- 
JY 3aMKHYTOCTH KJiacca q-KBa3HKOH(OpMHbIX oOTOOpaxKeHuH (1) cyllecTByeT 
o6ulee g-oToOpaxenie w=/(z), Qua KoTOporo F mpwHuMaeT MaKCHMaJIbHOe 
gHaueHve. IIpeqmouoxKHM CHavasa JIA MpOcTOTbI, YTO SKCTPeMaJIbHOe OTOOPa- 
yKeHve JOCTaTOUHO Tako Mu Moctapaemca (bakTHYeCKH pa3sbicKaTb ero. IlycTb 
XapaKTepHcTHKH OOpaTHOrO OTOOpaxKeHuA paBHbI p(w), O(w) (T. e. GecKOHeESHO 
MaJIbii Kpyr c WeHTPOM B TOUKe z=/f 1(w) MepexoQUT B SMMC Cc WeHTpOM 
B TOUKE W, OTHOWeEHHeEM TIaBHbIX Mosyoceh p(w) >1 u yrnom 6(w) mMexyzy 
OONbUION MOYOCbIO H OCbIO Xx). ; 


' Mpr GyeM paccCMaTpHBaTb KOMIJIeKCHY!O XapakTepucTuky A (w) = i e240, 


—1 0 
Tax ‘kak p(w)<q, To |h@I< a =. Ilyctb, Kak OObIYHO, 7 = 
ei ( Coy, é ) ae Cs ee : ); Torga dz = 2~dw +"z—dw. 

U 


2 \ du du dw 2 Ou 
Herpyauo y6enuteca, u10 A= —Z>3 2, T. e. d? = Zy[dw—hdu) . 
Tloupepruem Kpyr w Bapvalnuu no dopmyuie 
pear a hy (6) . hy (6) ae | 
eae ain: 1)( Ca—ogw—h | t4@—Ht—ad) ) = () 


Sra papnalua mpesctapsaer oToOpaxenve Kpyra |wW|<1 Ha xkpyr FO EG 
KOH(OpMHOe BHE Kpy2XKa C WeHTpOM B TOUKe W=C u Muonlaqn doz (*). Pop- 
mysia (1) cnpabefqimpa c TOUHOCTHIO JO BeJIMYHH BTOporo MopaKa MaJocTH U 
TIPHMe€HHMa JlJIA TOUeK, JlexKaluxX BHe yKasaHHOrO KpyxkKa. BuyTp Kpy2KKa Bapy- 
7 3 P2siraee 

AA O6slalaeT NOCTOAHHOH XapakTepHcTHKO hy (C) = ae eyo (1). Benn 
o603HauHTb yepes r pafluyc,{BapbMpyeMoro Kpy2KkKa, TO WIA |jw—C|<rps 
cbopMyyie (1) Hy2kHO 3aMeHHTbh —>—~z wepes =z (w—6). 

HerpyHo sufeTb, YTO RHYTPH BapbupyeMoro Kpyxka dw wmeer Buy 
dw = (1 —e) do + (1 + 2) Ado, rae (1 HW eo\— MaJible_BesMUMHbI, NOpayKa He 
pile | 1, |. O6o3sHauHM Yepes A xapakTepuicTHKy MPOBapbupOBaHHOrO OTO6parKeHHA. 
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Torga qin (w—O) <r 
Oe = = 2yw (dw —hdw) = = Zw [(1 -|- 1) dw a (1 + &») hydo — h(1 as €,) dw — 
— hh, (1 + S) dw) = [Za (1 “Sp ey = hig — hhye 2) ao— (h + he, —h, — hy) do]. 


Tlostomy 


| =| 


ete te 
il + cuie- hhy == hhysy 


~|h|[ 1 + Re (tu —+)]; 


lime + hes hes — hy + Ph | = 


YJ 
|A| =|h|—[fy |[(1 — [A 2) cos,2 (0 — 6,). (2) 


Tlomcuntaem Tenepb mpvpalleHve (pyHKUHH Pe YUHTEIBBA, YTO, B CHJY Jei- 
= | 
cTBuTebHOcTH F, F Me Fw, Vmeem dF = y (Fw,d@n + F w». do, w,dWn), THe | 


dWn, B cusny (1), uMeeT BUT 


sa a Wire e me can ae 4 
Tlostomy dF MoxHO mpegzcTapuTb B Buse 2| A} \h,|cos 2 (8; — 9), Re As Dag 
IMOHaJIbHan (pyHKuHA Cc nosmocamMu B TOUKaX C=0,1, Wy,..., Wr, ee a 
uv o=-—14/, arg A(C) (MbI OcTaBsIseM B CTOpoHe paccmoTpeHue culyyan A==0, 
COOTBETCTBYIOUero HasMyHIO y F cTaluonapHoro shaven (F w, = 0, n=1,..., R)). 


Conocrapiaan (2) u (3), Mbl BHAMM, 4TO B cutyuae |h(C)|< A) MonycTuMon 
ABNIAeCTCA BapHalWA C JOOLIM JOcTaTOUHO MaJIbIM hy H dF MOKeT HMeTH JIO- 
6oH 3Hak. Ilostomy B cylyyae 93KCTpeMasIbHOTO OTOOpaxKeHHA XapakKTepHcTH- 
Ka A(w) WOvKHa ObITb CJleMytoulen: 


aad 
rae 


T. €. OTOOparKeHve NpHHayexKAT K KJlacCy IKCTPeMaJIbHbIX OTOOParKeHHH, pac- 
CMOTpeHHBIX TalixmioJiiepom (°). 

BosppaTHMca K BOMpOcy O CYIIeCTBOBaHHH 9KCTPeMaJIbHOH dbyHKuWHH. Co- 
rlacHO CKa3aHHOMY B Hauasie CTaTbH, CYUleCcTEyeT SKCTpeMaJIbHad dyHKWUA, 
MpvHawiexallad 3aMblKaHHIO KJlacca HellpepbIBHO AHdpidepeHUMpyeMbIX KBa3HKOH- 
(bopMHBIX OTOOpaxKeHHH. Ira *byHKWuA z= z(w) OymeT AudctbepeHunpyema mou- 
TH BCIOLY UH, TaK KaK MpOW3BONHbIe ee, OUeBHIHO, H3MePHMbI, TO IA mpous- 
BOJIbHOrTO ¢ > 0 MOXKHO yKa3aTb MHOxecTBO D.,mesD, >x—s, Ha KOTOPOM 
MpOv3BOHble HempeppiBHbl. I]yctb C€ D, ecTb TOUKa NJOTHOCTH MHOxKecTBa D.. 

PaccMoTpuM oKpectHocTtb Ks TOUKH © HaCTOJIbKO MaJly!o, 4YTOObI JIA BCeX 
weKs]D. |h(w)—A()|<6 u, Kpome toro, uTo6n mes(Ks ) D-) > 
>(1 — 6) mes Ks. 

Bapbupy XapakTepHCTHKH B Kpyre Ks, Mbl TIpHMeHMM Te 2Ke paccy2keHHs, 
YTO HM BbIle, OMHAKO XapaKTepHcTHKa Ha MHOxecTBe Ks (] CD; mpu 2TOM Mo- 
*KeT yBesmuuNTECA. TlosToMy MOCKOcTb W HeOOXOANMO NOPBeprHyTb AonoHH- 
TeJIbHOMY OTOOPaxKeHHIO, KOH(@OPMHOMY BCIOY, 3a HCKJIIOUeCHHeM MHOKecTBAa 
Ks (| Dz, a Ha YKa3aHHOM MHOXKecTBE NepeBomAlleMy HMMeIOLMecCA TaM 9JIJIMN- 
Chl C p > q B Kakue-JIMOO d/MNChI C P <q. ITO BO3MOXKHO CeNaTb B CHIY 
TEOPeMbI CYLLeCTBOBAHHA (*). ObhekT onoNHMTeHO Bapualluu Ma m0 cpaB- 
HeHHIO C OCHOBHOM BapHallueH, Kak CJlefyeT 3 JI@MMBI: 

Jlemma. ITycme dyxkyun w = w(z), w(0)=0, w(1) = 1 ocywecmeasem 
Paes omoOpancenue Kpyea |z|<1 na HE |[wi<1; nycme 
|A(z)|< hy u h(z)=40 moaoxo Onan Gaescile a C«0,1, u moabKo Ha mHO- 
ocecmee naowujadu exr? = edz. 
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'h (w)| = hy = 6=+ arg h(w) = —-~ arg?A(w), (4) 


Toeda dan |z—C\>r 


| @(2) —z|<A(e, A) EG 2)- (5) 
meoe limA(s, h,) = 0. 
e— 0 


HloKa3aTeJIbCTBO JIEMMbI JIerKO cJeqyer u3 (4) H OOmNX cBOlcTB KOHOpM- 
HbIX OTOOpaxxKeHHi. 

Takum o0pa3om, MHoxecTBoM Ks (| CD. MoxkKHO mMpeHeOpeub, Hu Te xe pac- 
| Cy*K]eHuA, YTO HM B CJly4¥ae HelpepbIBHOH XapakTepucTHKH A(w), MpHBO_AT K 
_COOTHOINeHHAM (4) BO BCex TOUKaxX MMoTHOcTH D., T. e., B KOHEC4HOM cueTe, 

MOUTH BClOAy B Kpyre |w|< 1. Tak Kak MO xapakTepHcTHKaM, OMpeseJeHHbIM 

MOUTH BCIOLy, OOmlee g-oTOOpaxkKeHve onpesenAeTCA eAMHCTBeHHbIM O6pa30M, TO 
oTciofa cJlelyeT, 4TO SKCTpeMaJIbHad yHKUHA cCoOBMaqaeT ¢ OTOOpaxKeHHeM, 
onpelesaeMbiIM ycsloBuem (4). Takum o6pa30M, Bompoc oO cyllecTBOBaHHH u 
| C(MHCTBEHHOCTH SKCTpeMaJIbHOH (yHKWMAM pellaeTcA momHocTbwO. Tlomp3ysacb 
| yKa3aHHbIM MeTOJIOM, a TaK?Ke TeM, 4TO 9KCTPeMaJIbHOe OTOOpaxKeHve mpH 
l<q<il-+es, ¢=o/(1), MoxHo 3anucaTb B dopme uuHTerpasia or (1), 
movlyyaem cyleylyioulue yTBepkJeHuA: 
| Teopema 1. J[Iycme w=w(z) Kea3suKornd@opmxo omobpaxcaem Kpye 
izi<1 na Kpye.|\wi<1 u nycmo w(0)=0, w(il)=1, 1<p(z)<1-+e. 
_ Toeda 
; ‘i 
) |w(z)—z|<e« \K (P)dr= 4,56, (6) 
0 
2de K (¢)—noanolti ananunmuueckuti uxmeepan nepeoeo poda. Koxrcmaxnma 
{ 


= =\K (r?) dr ne moocem Ovmb yayuwuena. 


[Z| <1 wa Kpye |w|<1 ¢ nopmupoexoti w(0)=0 uau omobpascaem naoc- 


0 

Teopema 2. IJlycmb w= w(z) KeasuKondopmHo omobpastaem Kpye 
) 

 KOCMb z Ha NAocKOCMb W C HOpMuposKOli wW(cc) = co. Toeda 


Ww (2) + re‘) — W (2p) 
w (zy + re’) — w (Zp) 
1 


8 ~ 
ede nocmosxnnan M = =\k (r°)dr coenadaem c nocmosnnHott meopemo 1 u 


<p(1+ Me), (7) 


™ *. 


6 
He moocem Oolmo yAayauena. Kpome mozo 


W (Z) + fe) —— WY (Cj (© 
W (Zp + re’*) — w (zo) 


1— $2) |< Me, (8) 


Li 
2de M—ma oe nocmosAKHaA, KoMOpaA makore He morcem Oolmb YyAayuuena. 


MatemaTuyecKHi HHCTHTYT Ilocrynus10 
Cu6upcKoro orgenenua Axagemun Hayk CCCP 3 III 1958 


LIMTHPOBAHHAS JIATEPATYPA 


1.0. Beauncxudh, H. H. Tlecun, JAH, 102, Ne5 (1955). : Il. Tl. Beaunn- 
ckuli, Yen. marem. nayx, 11, B. 5, 93 (1956). Om tweire nim lalvex, Abhandl. 
Preuss. Akad. Wiss., Math.-Naturwiss. Klasse, Ne 22 (1940). 411. I. BenuucKka hi, 
Yu. 3an. Jippospcx. roc. yHus., 22, B. 1(6) (1954). 
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Jloxxagn Akagwemun unayk CCCP 
1958. Tom 121, N 2 


MATEMATHKA 


B. C. BAJEHCKHM 


NPMMEHEHHE TEOPHH WEJIbIX ®YHKWMHM K MOCTPOEHHIO 
WU HCCJIEJOBAHHIO N’-®YHKWMM, JONOJIHHTEJIBHbIX 
K 3AXAHHbIM N’-®YRKUUAM 


(IIpedcmaeanexno axademuxom C. H. Bepxwmeiinom 28 [I 1958) 


1. B Teopnu mpoctpaHcTB Opviuua (1) BaxkHy!O pOJIb MrpaeT KsaCC YeTHbIX 
3aJlaHHbIX Ha BCeH BeIIeCTBeEHHOM OCH BbIMYKJIbIX (YHKUMH, Ha3bIBaeMbIX 
N’-byHKUMAMM WM OOvIafarollux TeM CBOCTBOM, uTO BcAKad N’-cbyHKuna M (u) 
MOXeT ObITh 3alHcaHa B Bue 

\u| 
M(u) =\ p(t) dt, (1) 


0 
rye p(t) —HenpepbiBHad cmpaBa HeyOpIBalollad (PyHKUMA Taka, 4TO 


p(0)=0, p(t)>0 mutS0, limp(f)=oo. (2) 


too 


EcamM movioxKuM 


q (s) = sup ¢, (3) 
p(t)<s 
to N’-byHKHt10 
|v| 
N (v) = \ q(s)ds (4) 


0 
Has0BeM MPYHKWMeEH, RonoOMHUTeMEHOH K M(u). Ho. Tax kak us (3) 


BbIT€KaeT, AUTO 
p(t) = sup s, (5) 


q(s)<t 


To M(u), B cBowO OYepenb, RONONHHTeIbHa K NV (v). PynKunu M (u) n N (v) 
CBASAHbI, KPOMe€ TOrO, COOTHOILEHHAMH 


N (0) = Bs [ujvo|—M(u)], (6) 
uso 
M (u) = max [v|u| — N (v)]. (7) 
v>0 
Sametum, uTo u3 (1) u (4) cnenyer 
lim w4Mi(i) = cost), lime ti (a)y==n0os (8) 


H3BeCTHO, KPOMe TOPO, 4TO 9TO CTPEMJICHHe MOHOTOHHO. 
Jipe N'-ynxuun M,(u) u M,(u) HasbipaloTrcad 9KBUBAJCHT HBIMH, 
CCJIM CYUeCTByIOT TaKHe NOCTOAHHbIe a, B UM Uy, YTO 


M, (a1tt) <M, (u) <M, (Bu) (w> 4). (9 
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| 
)B uactuocru, N’-pynkunn M,(u) u M,(u) skBuBaeHTHbl, ecu 


lim egy =k (0<k <0). (10) 


| Ucxona us (4) uau (6), ompegetenne sBHoro BbIparxkKeHHA JONOMHUTebHO!I 
(byHkumu N(v) no s3agzanHot N’-bynkuuu M (u) Bo muorux clyyaax 3aTpyq- 
fHHTeJIbHO, NosTOMy BMecTo NV (v) crapaloTcs HaiiTH 9KBMBaJIeHTHYI0 eli (PyHKIHIO 
(VN, (0). UI[pa pasmmunpix mpeynouioxKeHuax OTHOCHTebHO CKOpocTH BO3pacTaHHs 
\M (u) 27a npoOnema Obina uccnenopana M. A. Kpacnocempcxum u Sl. B. Py- 
THUKHM (1,”). Mbt paccMoTpHM sToT Bompoc B oOIleM Bye, He Halarad HuKa- 
ikux orpanuyenuit Ha N’-cbynxumo M (u). 

Bo sce Jlambueliiuem uepe3 F (z) Oyzem oGo3HauaTb LesyI0 PyHKWHiIO * 


F(z) = Sie ™M™ 2", (11) 


n=0) 


Teopema 1. Ecau N’-dynxyua N(v) Oonoanumeaona «x N'-@ynkyuu 
iM (u), mo gdynxyus In F (e”) axeueanenmua N (v) **. 

| O6osHauuM uepe3 p(r) MaKCHMasbHBI ueH (byHKuun F(z); ovepugHo, 
IcMpaBefIMBO paBeHCTBO 


Inuw(r) = max([ninr—M(a)] (r>1), (12) 


ire MaKcuMyM GepeTca m0 BCeM HaTypasibHbIM n. Ecau mbt nonoxKum Inr =v 
4A Inu(r) =N,(v), To us (6) uw (12) cnenyet, uto Ny, (v)<N(v). Danee, 
ROMYCTHM, 4YTO pH HeEKOTOPOM (UKCHPOBaHHOM UV MaKCHMyM B (6) jocTuraetTca 
MpH u==wu’, MpHueM uw’ He ABJIACTCA HaTYPaJIbHbIM UYMCJIOM, CJIeOBaTeJIbHO, 
in<u' <n’ +1, rae n’ = [u’]. Acuo, uto 


No (0) <N (v) = wo — M(u’) <(n’ + 1)0 — M(n') SN, (0) $70, (13) 


oTkya, yuuTpiBan (8), OyqeM uMeTb 


Tak Kak (cM., Hanpumep, (*), orgen IV, 3anaya 33) 


U>0o 
7 


Inp (r) SEO (15) 


roe v(t) — monoKuTebHad CPYHKWMA, HeMpepbIBHaA CMpaBa H MOHOTOHHO cTpe- 
Mallladca K GecKoHeunocTu mpu t—> oo, To NV, (v) Oynet N’-pynKuneli. Ocraetes 
yOequTpea, uTo NV, (v) akBuBaseHTHa *** In F (e”). B camom geste, u3 (12) BuI- 
TekaeT, TO MpH npousBombHom A (O<A<1) HM VUSuv(A) cnpaBeqmBpI 
HepaBeHCTBa 


Ny (2) 
eNolo+ind)] — p (de?) Bs wed pr? xe ae a (16) 
n=0 
OTKya MpH v>v,(A) culenyeT, 4TO 
| No (X0) <In F (€”) <No (+). (17) 


* Oynxuua F(z) 6ygeT enol Gnarogapa (8). 
** To, uto InF(e”) npx v>O0 spasaetca N’-bynkuneli, werko mpopepsetca (°).% 
*** Mexny MpouuM, STOT (bakKT MOXeT ObITb BbIBeACH H3 YCTAHOBJICHHBIX MHOIO paHbille 
depapencts ((°), ctp. 218). 
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V3 (14) u (17) nonyuaem Teopemy 1. ; 

2. Ecam onyctuth, uro wesaa pynkuua F (z), onpezesennaa topmysion (11), 
KOHEYHOFO MOpAlKa, TO O CBASH M@XK/Ly B3AMMHO-ONOJIHUTeIbHbIMA NV’-cbyHKUMAMA 
M(u) u N(v) MOxkHO BbICKa3aTb YTBEp%KAeCHHA HHOTO POsa, YEM Te, KOTOPBIe 
ObIIH TOsyYeHbI pakee MPH vccefoBaHHM NpoctTpaHcTB Opvmya. 

Teopema 2. Ecau F (z)—yeaan @ynkyun KoneuHoeo nopsxdKa, mo cy- 
wecmeyem npeden 


Lema EI ele (18) 


CootsHomenve (18) Bpirexaet v3 (14) uw u3BecTHOrO paBeHcTBa (CM., (*)) 
._ InF(r) 
lim ——~ = 1 (19) 


MeN) 6 


CMpaBeHBOFO [WIA WeIbIX (YHKUMH KOHeYHOrO NopsAyKa. 
Teopema 3. ua moeo umobe 


jimvtinN(v) =o (0O<p<oo), a 


U->cO 


HeoOxoOumU u Oocmamo4nHo, umobol 


lim Mi) _ 1 (21) 


? 


ninn e 


n—-oo 


ede n npobezaem HamYyparoHolti ps0. 
JlAAa moeo umobot 


lime? N(v)=a (0< p<, 0<s< oo), (22) 


U->coO 
HeoOxoOuUmMO u OOocmamou4uHo, umobol 


—M(n)|n 


Tim n1!*e = (seo)"", (23) 


n->oo 
20e n npobeeaem namypanbHolti pxd. 
Teopema CuleqyeT H3 H3BECTHOM CBA3H Me@2KLY POCTOM LlesIOH dbyHKILWH i CKO- 
pocTbio yObiBanus KOSd@pHUHeEHTOB ee cTemeHHOrO paya((*), crp. 500). 
Ecam BMecto (22) mpefnosioxKHTb CyllecTBOBaHHe mpeyeua 


limven*? Vi(0) ==.0, (0 22 ip 0a, "Oi 6) << 100), (24) 
U>co 
TO u3 (7) OyqeT cmeOBaTb, UTO CylecTByeT Mpeyen 


co (25) 


HM o6patuo, (25) Beyer 3a coOoH cyllecTBOBaHHe KOHe¥HOrO mpenena A 
e~°?N(v). Ho cmpapeqmmpo TakxKe HeCKOJIbKO GOoslee TOUHOe MpemsorxKeHHe. 
Teopema 4. J[na moeo umo6o umeno mecmo (24), neobxodumo u Oo- 

cmamouHo, umobel cytuecmeoean npeden 
lim yrlee—M (lu 


u>oo 


= (sep)"”, (26) 
Jlemma. JTycmo 
f (2) = 3) nz” (27) 


n=0 
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p4enaAn PYHKYUA C NOACMCUMeALHoIMU KOSdPUYUeHMaMU, KOMOpPLIe YOoBAeMbO= 
‘psuom Hepaeencmeam 


a ay 
ae Ss an — Saas (28) 


Alaa mozo umobot BbiNOAKAAOCe YCAocBUe 


limr~*ln f(r) = (Oe ACO < 110 <100), 


| (29) 

treoOX0OUMO U Oocmamo4uHo, umobol 

| lim n1!° ail” — (cep) "?. (30) 
N—oo 


Heo6xogumocrs ycuiopud (30) noKxasana B (4) (ormen IV, 3aqaua 69). 
Hlokaxkem JloctaTouHocTs ycviopua (30). Jleficrsutenbuo, np 060M «> 0 


o’e nle ey wt nlp 
(SB) <a (S2), nN) (31) 
‘V3 npapof uactu HepapencTBa (31) BbiTeKaeT, 4TO 
IM) ety ones (8): (32) 
C [pyro cTopoubl, ACHO, 4TO 
log \T0 =e 
([E) <P (r) = Saar, n> (e). (33) 
n=0 


Tlomaraa B JeBoH yacTH (33) n = po'r?, Haxo,HuM 


Cr et ae ee): (34) 


} Conoctapiaa (32) u (34), Mosyuaem MpeyesmbHoe cooTHoWeHHe (29). B cu- 
wy BbInyKJocTH (yHkunH M(u) ycnosue (28) AA KoodppuunenTos *byAkuWHu 
F (z) BbimoJHeHo. 

— Teopema 5. Huameepaaot 


|e? N (0) do, \ e-em nia du (0<p <0) (35) 
1 1 


CXOOAMCA U pacxoOAMCA OOHOBPeMeHHO. 
Ilo reopeme Basmpoua (*), Onarofapa (28), uMeeT MeCTO PaBHOCXOJMMOCTb 
WHTerpadia W pAya 


co 


foo} 
—e[M(n+1)—M(n)] 
|e In F(r) drvaniae : (36) 
1 ay 
Ho 93T0T pA CXOMUTCH HW pacxOWHTCH OJIHOBPCMCHHO C PA]OM 
foo} 
, pee (37) 
n=l 
Matematuyeckuit uHcTuTyT uM. B. A. Creksopa Iloctynu10 
Axkagemun Hayk CCCP 28 II 1958 
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Jlokazagn Akayemunu nayk CCCP 
1958. Tom 121, Ns 2 


MATEMATHKA | 


E. B. BOPOHOBCKAA 


O 4YEBbILIEBCKOM MPHBJIMDKEHHH AHAJIATHYECKHX ®YHKUAK 
AJITEBPAHVYUECKHMH MOJIMHOMAMK 


(ITpedcmaeaeno axademukom C. Jle Cobonesuim (4 III 1958) 


co 


Tlonoxum f (x) = >) apa! yia m1060H ToukH cermenta [0, 1]. TpeOyercs 


0 
Halitn Y;,(x) creneHH He BbIlle A, OCYyUecTBIAIOWNMH ycoBue: max|f (x)— | 
[0,1] 


— Y,(x)|=L (min). Hycrb Bce rouxu oTkKsoHeHHa OOpasyt0T (Cc yueTomysHaka) 
+ _ j 


pacnpepesenue (c;);, Ha30Bem ero f;,-pacmpemeseHHem. OueBHaHO, ¥YTO mph 

Heu3pectHon f (x) 9TO pacnpeyesieHHe MOKeT ObITb JIOObIM, Hallepe 3aaHHbIM 

KOHEYHBIM C e/[MHCTBCHHbIM YCJIOBHEM — YOBJIETBOPATb TPeOOBaHHIO YeObILLIEB- 

Ckoro aJibTepHanca. Tak>Ke O4eBHHO, 4YTO MOXKHO OFpaHHYMTbCA paccmMoTpe-— 
oO 


HHeM (byHKUMH Bua f (x) = >) a;x'. Bo BceM JlauibHeliiuem OyfeM noviaraTb, 


A+1 
YTO SKCTpeMaJIbHbIe NomHHOME! {Q(x)} dyHkuMOHaoB II Kmacca sBsstoOTCH 


s 
te 
M3BeCTHBIMH (1). HanoMHHM, 4TO pesouIbBeHTa Q (x) R(x) = Il (x —o;),H ecm. 
1 


iNeed 6g Wee | Gem ny Heo 69 es I]@—=s), TO Q (x) =1—R> (x) D(x) = —1 4+ 


= 
+ Re (x)/\¥ (x), rae u O(x) > 0 u V(x)>O ua [0,1], ecnn (oz); ecTh nor 
pacnpeyesenue Q (x). 
Teopema 1. A. Beakut akcmpemaronoiti noaunom I uau I Kaacca 
aos 
Q(x) fr-pacnpederenus (3;)$ Oaem Ona dbynkyuu f(x) eOuxncmeeHHoe pas.o- 
HCEHUE 


f(x) = Yn (x) + LQ (x) + LRE (x) QQ (x), (1) 


20e R= (x) — Keadpam pesorvseHmol (c coomeemcmeyinuumu Bapuanmanu (2))) 


a Qe (x) — ananumuueckan MyNKyun. : 
B. Ecau umeem mootdecmeennoe npedcmaeaenue Oannoti f.(x): 


F (x),= Zn (x) + MQp (x) +MR>(x) Q(x) (A<p), (2) 


20@ Qp (x) — noauxom I uau Il Kaacca c nodpacnpedeneHuem, codepocaumum He 
menee ht 1 nepemen 3Haka, u R= (x) — Keadpam pe3sorbeeHmbl gamozo nod- 
pacnpedenenun, a Q(x) — axaaumuueckan MyHKYyUA, KoMmopan npu O< x<1 
He 6blxOOUM 3a HeKOMoOpolli unNmMepean (4), mo Zp(x) ecmb’ noaUKOM HAUMeHo~ 
wleeo OMKAOHeHUA Om f (x) U amo OomKaoHeHue L = M. 
Ilepey, OKasaTebcTBOM CJeaeM HeKOTOpbie saMeyanua. Tlycrb (¢,;); — 
JuoObie s Touek Ha [0,1]. Hasopem ocTaTKOM OT Jeneuua f(x) Ha TO- 
Ss 
27 
JMHOM Bufa Rs (x)= [L@—«,)? MOJIMHOM f(x) cTeneHHw HWKe 2s, Hosy- 
af 
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“WaIOUMCA MOCeLOBaTeIbHLIM passiorKenvem: 1) f (x) B pay Taiinopa B TouKe o,; 
12) HeNOJHOrO YacTHOrO fi (x) B TouKe op HT. W., a uMenHo: f (x) =f (o;) + 
TE (91) (%— 91) + (% — 04)? fa (x) = F (ox) + FY (01) (% — 0) + fa (62) (X—03)?+ 


t+ fi’ (92) (x — 94)? (x — 69) + (x — 0)? (x — Ga)" fa (x)= ..., Nocne vero 
f (x) =r (x) + R3(x) Q(x). (3) 


| Ansa rapaHTHv e/\MHCTBeHHOCTH NpH Mepexoye or ofHoro pa3yioxkenna Toit- 
jlopa K [pyromMy BMOJHe AocTaTOuHO MpeynomoKUTE, Hampumep, uTo f (x) 
jaHaJIMTH4Ha BHYTpH AByxX KpyroB Cy Hu C, payuyca GOonbure 1 c wWeHTpamMu B 
Toukax 0 u 1; Torga H Q(x)—HenomHOe uacrHoe — aHauHTM4Ha B Tol xe 
foOuacTH. B jabHeliuem Oyzem paccMaTpuBaTb TOKO Takue f (x). 

Becbma Jierko yOeQuTbCA, YTO pa3uioxKeHHe (3) He MeHAeTcA MpH u3MeHe- 
[HHH HyMepaliHH ToueK (c) H, BOOGUIe, EMHCTBEHHO JIA anHoro R% (x). Onpe- 
ilenum, uro f (x) qenutca Ha R§(X) Torgqa MU TOMbKO Torga, korga r(x) =0. 
Toryja HeoOxoyumMoe HW jocTaTouHOe yCJIOBHe JeHMOCTH: 6; €CTb HYvib f (x) 

fKpaTHOCTH He HWxKe 2. 

|  Bosspautaemcsa x Teopeme 1. Corsacno ycnoBnto 


max FOF, _ 1 (x) 
[0,1] it 


a — 
i WocturaeTca BO BCex TOUKax (¢;); Mopacnpenenenua Q(x) HW TOKO B 
Fy; 
= ae Q(x) umeem F (o;)=0 u F’(o;) =0 
has Toyek (c), BHyTpeHHux [0,1]. Mrax, f(x) —Y,(x) — LQ(x) mesmtca 
fa R—. Yrsepxxyenve A poxasano, npuyem Q(x) He BbIXOAUT 3a HHTepBasI 


wcrnex(*) ® (x) \ i; 
( RE" + Re 6) Ome 15 (4) 


}ITO CNle@yeT U3 ycoBuA (*) W438 CTpyKTypbI Q (x). OOpaTHo, ecm uMeeT Meco (2), 


1 cis = 
Ss 
To f (x) — Z, (x) mpunumaer sHayenua + M B TOUKaX (0,); irae 2 ms 2u 
2.9) \— x 
| h 
}> JOCTaTOUHBIM YHCJIOM asbTepHaHcoB. Kpome Toro, ges a 
ss , 
iYTBepxyeHHe B cnpaBeluBo. 
| oO 


Teopema 2. Ecau f (x)= > a;x? sadana, Y;, (x) — noaunom ee Nauay4- 
n+1 


f a 

‘uezo npubsuowenusn na [0,1] c omKaonenuem L u (9;); ecme fp-pacnpede- 
enue, mo cpeOu aKCMpemMaABNEIx NoAUHOMOG fn-pacnpedeneHuA Bcezda MOdICHO 
N-+2s 


pu Oocmamouro boaouiom N xatimu makotl Qn4cs (x) = >) qix', y Komopoeo 
| 0 


Zz 
1 


| 


| 


lg; =o; (i =h+1,..., N). 


25 
TelicrsutesbHO, mycTb Q, (x) —TvlaBHbIH MOJMHOM (¢;); , T. €. NOJHHOM 
Hanuusuieli creneHH. Mmeem: 


Qn (x) = 1 — RE (x) (x) =— 14+ REX) $ (x) 


| 


hpu 9(x)>0 u o(x)>0 na OX XK]. Corsacuo (1), 


F(x) = Ya (x) + LQn (x) + RE (x) LQn (x). (5) 
foo) N 


LQ; B= », Bit >) bjx + py (x) yROBMeTBOpseT HepaBeHCTBaM 
0 0 


ee) 
S 
~] 


_ Lyx) a L&). “| 6 
Re ad ye (a Se Oa ae (6) 


8 ¥ 2 ; 
IpHTOM JI@KUT BHY TPM YKa3aHHOl nomocb! wupuHOH 2L/R>-(x) BBHAY O7-| 
CYTCTBHA Apyrax TOURK OTKOHeHHA. BpiGepem NV jocTraTouHoO OoOJIbIUHM, YUTOObI 


Hu Sy (x) = 3 Dox! Take Jexana BHyTpH Mosocl (6). Torga f (x) =Ya (x) + | 
om | 


L1Qu(x) + RE (xp Sy (2)] + RE(Hom(2)=V a (0) + LQwaa (#) + RE (x) oy (2), 


WH TeOpeMa JlOKa3aHa. 
h 


CueractsBue.. Yy(x%) = Ld yi 
0 


SameTuM, YTO Qw4es (x) Uph N = Nymin onpesedaeTcA BIOJHE OHOSHAYHO 

HM IIpMvaqwexkuT, BOOOLIe TOBOpsx, K NomMHOMaM I Kulacca. 
Teopema 3. Ecau f(x) u (x) nenpepoienot u o(x)>O0 xa [a, bd] u 
ecau (;); —noanoiti Habop (pasauunolx) KopHett o(x) Ha [a, b], mo Nauays4- 
k 


wee npubauscenue f(x) noaAuKOMamu Buda (x) >) Cx! HA 38aMKXYyMOM MHO- 
0 
acecmee E (a, b) = E(s) ¢€ 6bIKAIOYeEHHOLMU: OMKpolMolmu UNMepeaAamuU 


(o;—¢, 5; +c) u [a,a+e); (6—s, 6) noduunaemca meopeme Yedouueea, m. e. 
cywecmeyem eOuNcmeeHHolll NOAUHOM O (xX) Pr(xX, ¢), Komopolti Ha E(e) Hau- 
meee omKAoHsemca om f _ (x), Npuwem mouku omKAoHeHUA OOpasyiom Ha 


E (e) pacnpedenenue (é;) C uucnom 4epedoeanuti gq >k-+ 1. 

Jloka3aTesibCTBa HEOOXOJHMOCTH HM OCTATOUHOCTH, a TaK>Ke EMHCTBeHHOCTH 
MOUTH B TOYHOCTH cJIeqyIoT OOpa3sily, MaHHOMy, HallpHmMep, B MoHorpadpuH | 
C. H. Bepuuitefina ((%), ra. I, § 5). HenocpeactBexHoe mpHMeHeHve TeopeMbI 
YeOpiuieBa 3flecb HEBO3MOXKHO, TaK KaK cocTaBHble (yHkuuN {e(x)x‘} He O6- 
pasyroT 7-cuctemb! Ha [a, Dd]. 


N-+425, 
Teopema 4. cau jx) = » Gi O as (ey 0 (x) = Re (x) NH 


(cm. meopemy 2), mo npu awbom k > 1 cywecmeyem noaunom euda R=(x) X 
h 


, 1 : 2 7 
<x 2 ix! = Rs (x) x*1P, Komopoltt Haumenee omKaonsnemca om Qniss(X) 


0 
Ha [0, 1], npuwem uucnao moweK omKAOHeHUA 8s >k-+ 2. 
JleicrpuTenbuo, Ha E (0,1) = E(e) ¢ BbiKMOUeHHDIMH TOUKaMH (c) cylle- 
cTByeT, CorslacHo TeopeMe 3, C€MHCTBeCHHbIM NOJIMHOM Hawsyuiero NpuOH2Ke- | 


HUA Bla R= (x) xN+1 P, (x, &); MyCTb 9TO NOMMHOM Qm (Xx, ©) = Qniss (x) —| 
— R= (x) xN+1P,(x, ©) © oTKOHeHHem L(c) M C He MeHee 4eM S TOUKAaMH OT-| | 
KjOHeHHA (¢;)$. Bompoc cocTOuT B BO3MOXHOCTH MpeyebHOrO Mepexoya is | | 
— 0. 3ameTum, yo. L(e)je 1, “Tak pany) L(e)<imaxall iO wise (X) Me 
h 0,1 
mp c;=0. BcweycTBue HempepbiBHOcTH der | (e)x? wMmeem s(s)>k+2 | 


w1060M ¢; L(e), BospacTast, CTpeMHTCA K I mp ¢—>0, Tak KaK B TOUKAaX | 


ts 
wMeem Qy+95(9,) = -- 1. CymyecrBopanne limc;(s)=c; MoKa3biBaeTcA Ha oc 
e—> 0 


HOBe OrpaHwHyeHHOcTH KosdPunMeHToB. OOosHauHM MpesesbHbIii MO.MHOM yepes- 
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me), (x); max | Qm (x)| = 1. Uneno y3snos ero s>k+2, uncno yepeOBaH Hit 
'q>k-+ 1. 3ametum, uTo B mpeeue TeopeMa €]MHCTBeCHHOCTH Hapyillena. 


SE — 
CaeyctsBue. Cpequ nomuuomos II xaacca [n-pacnpeyenenua (c,); Hali- 
m 


) Me€TCH MPH MOCTaTOUHO BbICOKOM mm TaKOl OF i= Six, y KoToporo Koap- 
0 


| @uuwentE! g; = q; (i =0,1,...,N). 
QTO HerocpecTBeHHO cieqyeT U3 opMyvIbI 
Rk 
Qm (x) = Que (*) — RF (x) x41 DY) cia’, (7) 


: ; i" 

} CiipapeluBoH mpu w000M k>0O, B KoTopol BosbMem k+2>>m/2+ 1, uto 
i = 

) oOecrieunBaer NpHHaexHOCTh Qm(x) KO II Kuaccy u JaeT AocTaTouKOe yeso- 


) Bue JIA sTOrO: m > 2(N + 2s). 
Jlokasanuble TeOpeMbl HaMeyaloT nyTH orTbickanua Y;,(x) Aud aHHOii 


(x) = »y a;x?. Sajlapaicb OMpeesieHHbIM m, BbIGepemM mlacnopT [m, s, g] 


n+ 
\(7—uucO YepeqOBaHHi 3HaKa B_ paciipeyesenuu), B KOTOpoOM g>>A+ 1, u 


 OepeM H3BeCTHbIe MO CBOeEMY aHaJIHTHYeCKOMY BUY NOMMHOMBI {Qm(x)} aToro 
i macnopta. Oto cemeiicrro II Kacca uw cofepxuT / nepeMeHHbIX MapameTpos, 
ire /=m-+1—s; onm MoryT ObITb BbIOpaHbl Kak KOSpPHUMeHTH! Q, (Xx) pH 
xht+1, xht2,...,x+!; oO6o3HaYHM HX COOTBETCTBEHHO Yepes 9y44, Sate, Opts; 
}o0o3sHaumm h+/1=N—1 xu nonoxum 3; =a;/M (i =A+1...,N — 1). 
} OctasbHble KoOIdpPUuUMeHTH! NONMHOMa Q(X) CyTb OnpeleseHHble (yHKIMH OT 
1 (9;); MOJOKUM Gy == Fy (%n41/M,...,%v—-1/M) = an/M; us sT0H 3aBncuMocTHx 
fonpenemutca M. Haiiqennpii TakuM oO6pa30M MOJMHOM Qm (x) — eAMHCTBEHHbIL 
'u3 macnopra [m, s, g], KOTOpbIli Mor Obl OKa3aTbCA HCKOMBIM Qj, (x) (culeg- 


m 

|cTBua Teopemp! 4). IIpHroquoctbh Qm (x) = Six! TIpopepAeTCA C MOMOLLbIO 

KPHTepHA, BbITeKaloulero M3 TeopeMbI 1, a HMeHHO: Qm(x) + Qm(x) Torga u 

/TOJIbKO TOra, eCJIM OH COJep»xKUT fp-pactipeweeHve B KayecTBe CBOerO MOJ- 
h 


}pacnpefesenuaz, u B sToM cuyyae M=L, —M >, Griies= Yip, (X)* Livers 
0 


(0) — pacnpenesenne Qm(x) (momHoe). Torga, cormacHo (1), f[(x)— 


>, gix! J\OJI2KHO MMeTb CBOMMH HYJISIMH He HMxKe BTOPOH KpaTHOCTH HeKOTO- 
Att 
See ee BB ae 
poe nojpacnpeyestenue (c;); 43 (0,);, COMep2Kalllee NPHTOM He MeHee 4em A +1 
2 2 
‘uepeyopanHit 3Haka. Ecau 9To TpeOopaHue BbInOsHeHO uM ecM R>(x) — KBaypaT 


m 
se ; 2 
PeSOJIbBeHTI (¢,)* , TO B TOXRECTBE f(x) —M > gix? = RF (x) MQ (x) cbynk- 
h+4 P 
mua Q(x) He JOJLKHA BbIXOLMTh 3 UHTepBaia Bua (4). Torya Qn = Qin H 


Yn(x) watigen. Ecan xe Qm (x) He TOqUTCH, TO CuleqyeT HCKaTb Qm cpelqH 
MOJMHOMOB fipyroro macnopta Mp TOM %e m, a sateM m nosbicuTb. Iocue 


KOHeYHOrO YNCsIa UcMbITaHMli Qm, a CJeqOBaTeJIbHO, HW Y,(x) OyAyT HaveHbl. 
JlenuurpaycKHi MHCTHTYT Tlocrynusio 
aBHalMOHHorO MmpHOopocTpoeHusA 7 II 1958 
LMTHPOBAHHAS JIATEPATYPA 
1E,. B. BoponoscKkas, JAH, 114, Ni 5 (1957). 2E.B. BopouosBcka’d, 
OKCTPeMaJIbHbIC MOMMHOMbI KOHCYHBIX (PyHKUMOHnAJOB, Astopedepat aucceptaunu, JITY, 1955. 
$C. H. BepuymTeiu, OKcrpeMasbHbIe CBOHMCTBa MOHHOMOB, 1937. 
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Jlorxagn Axanemun nayr CCCP 
1958. Tom 121, Ne 2 


MATEMATHKA 
Axanemuk AH ApmCCP M. M. JDKPBALIAH u A. B. HEPCECAH 


O MPHMEHEHHMM HEKOTOPbIX HHTEFPO-AH®®EPEHIUMAJIBHbIX 
ONEPATOPOB 


B wactosilel 3aMeTKe MpHBoxatTca (OpMyMMpOBKH pa HOBbIX pe3yJIbTaTOB 
no Teopuu patos J[upuxsie u 10 TeOopHH KBasMaHaJIMTHYeCKHX KJaccoB (yHKUAH. 
OTM pesyJIbTaTbI NOJyYeHbI MyTeM BBeeHHA CriellMaJIbHbIX MHTerpo-Auddepex- 
I[MaJIbHBIX OMepaTOpoB, CBASAHHbIX C MOHATHeEM JpOOHOTO MHTerpHpoBaHuA B | 
empicyie Pumana — JIuysunaa umm TI. Betas. ' 

1°. Ilycrb dbyuxuua F (c) ompefenena uU HempepbiBHa Ha MOJIYOCH (45, +00). 
laa mo6oro « >0O onpeyeiuM onepatop , 


dag P («) 


aoe OF) ee 
d, Fi(s 
fe at | et ete (u) du, () 


Hasbipad efO APOOHBIM HHTerpanom PyHKuUUH F(c) nOpAAKa ac 
,_ 4, °F (3) 
KOHILOM B TOUKEe + 00. JlerKopnsetb, uro lim ——-— = F (os), nostomy 
arto do 
eCTeCTBeHHO HHTerpaJIOM HyJIeBOrO MOpAKa CUMTaTb Camy (pyHKUHIO F (cs). 
Ilyctb mocseqoBaTeJIbHOCTb {Un} (2 > 0) yRoBseTBOpseT yCJIORHIO 


(2) 


BBeJeM B paCCMOTpeHHe 


Mo = 90; Op, —P,<1 (RS); lim: = -b ©. 


O6o3HauuM a = 1 — (up — a) (ean ee), 
onepaTopbl 
L“)F (c)=F(c), L“®F (c)= — me 


o d (Up— 1) 
ag l FO} &>0, @) 


npewmosarad, YTO BCe OHH CyIeCTBY!OT H HelpPepbIBHbI Ha MoJyocu (9, + 00). 
Ycuosumes rosoputb, uto dyuKuna L'“*) F (s) HempepbiBHa Ha (co), + 00] 
ecJiM: 1) OHa HempepbIBHa Ha MHTepBaie (59, + oo); 2) cyllecTByer u KoHeueH 
npenen L“®) F (+ 00) = lim LY» F (s). Byzem rosoputb, uto F (cs) € £ (un; o,) 
ears Oy 


eCJIM CyWecTByIOT HM HeMpepbiBHE! Ha (9), + co] sce cbynkunu LF (s) (R>0), 
a PyHKUMH e° =— L°)F (c) (k = 0, 1, 2,.. .) HeMpepbiBHbI H a6cOuIOTHO HHTe- 
rpHipyeMbI Ha (oj, + 90), Te 5; >a, m0G60e. 


Teopema 1. Ecau F(s)E L (uz; a), mon 6 
umeem mecmo dopmyaa ar Murage RU AOQ0H e220 UENO. ae el 


nN 
LW) F (4 co) ‘a 
EG eee 9 — 68a 
(c) 2 nee ,) é SLT ase \ le 5—e Hen ty le—4] (Un4ty)F (u) du. 
: (4) 
Ota PopMyvia mpexcraprner co6oli B H3BECTHOM cMBICyIe aHasor cbopmy sb 


Makslopena 4, KaK HeTPyJHO BHJeTb, B YAaCTHOM culyuae, Kora p,y=—n 


(n=0, 1, 2,...), Tocne 3aMenbi TlepeMeHHOH e-° = x coBmadaeT c Heil. 
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\ 


U3 Kaacca € (un; oo) BbIenuM MO]K Jace L" (Un; 59) TeX cyHKuni F (c), 
ANA KOTOPbIX MPH M—> oo HHTerpaJIbHbIH OCTATOYHBI Yeh B (dopmysie (4) 
PaBHOMEPHO CTpeMHTCA K HYJIIO B JNOOOM UHTepBasie [o, + co] C (59, + oo]. 
ieee ecH F (s)€L" (un; 99), TO cmpapequMBo pasoxKenue B pa 

upuxJie 


oS L\"k) F (+00) 
Fi(s) =) = 0 
2 Pa RiGeaon as ce (9) 


PaBHOMepHO CxOfsllleecH Ha JOGO nosmyocu [9,, + co] C (o,, + co]. Ouepnz- 


/HO, KpoMe Toro, uTo ecuH F(s)€L* (un; o,), TO OHA aHamuTHUecKH mMposo.- 


*KaeTCA Ha BCIO NOJYNOCKOCTh s = Res >o, (s=o-+it) u passiomwenue (5) 


| COXpaHHT cHJIy B TOM %Ke NOJynsocKocm. 


Vimeer MecTo cuJlefylosuli KpuTepuii ocTaTouHO-HeOoOxoyuMoro TuMa ja 


| pasioxumMocTH dynkunit B pan Jtupuxne mo jaHHoOH cucTeme {e “**}. 


Teopema 2. ITycmo nocaredoeameronocmb {un} (n> 0) yodoeremeopsem 


) ycaoguto (1). 


a) Ecau F(s)€£ (un; %9)u, Kpome mozo, sup |L“*F (c)|<Me~*DT (1+ 
(O9,+-0] 


+ urn) (R>0), mo F(s)€L* (Un; 59), m. e. Umeem mecmo pasnooeHue 


Soe) 
* ies eS) Seer ee 
aa?) PC ep eae Peek 
6) Ecau, kpome (1), nocaedoeamenoxocmb {Un} yooesaemeopsnem makoice 
YCAOBUIO 
lim sup 8% <1< +00 (6) 
k>oco Up 


/u uUmeetn MeCMNO PAa3sAOICeHUe 


F (c) = 9) ane¥n?,  o E (99, + 00], 


k=0 


mo 0OAt oy =o, +1 F(s)EL (un; 91); Kpome moeo, 


sup | LF (c) |< ABYT (1+ ur) (> 0), 
(o;, +09] 


Lk) F (+ 00) 
Pep 


B cayuae, Korma ycopue O< pry, —PerQ1l (k>0) He BbIMOJIHACTCS, 


(k > 0). 


an = 


/WMeeT MeCTO CJIeyIOWMH pesyJIbTar. 


Teopema 3. JTycmb nocaedogamedorocmb {pn} (> 0) yooeremeopnem 


» YCAOBUAM 


tg 0; — 0 < Bee — Bx (ke 4); lim pp = + ov. (7) 


Roo 


a) Ecau F (cs) onpedenena Ha (o), +00) u cywecmeyem maxoe nonoane- 


\nue {in} Oo nocaedoeamenroHocmu {y)}, yOosremeopsrowuett ycnoeusm (1), “mo: 


I 


| 


DvP (cy@C(B7; 65); 
2) sup |L“” F (c)|< Me "TP (1 + un) (& > 0); 
(06, co] 


3) LY? F (+ 00) =0, ecau pr € {Yn}, 
mo cnpasedaueo pasaonenue 6 pid Jupuxae 


co, (UR) 
Lv F (+0) ,—upe 
F(s)= >} Cs) e peiaOnCut Cn, 500]. 
h=0 


he 241 


ITpu amom F (s) ataaumusecku npodosxtuma Ha noaynacckocmb s = Res > dq 
(s =o + it), u pasaoocenue coxpanum cuay 60 eceti noaynaockocmu s = Res > do. 

6) ITycmb {un} (n> 0) yOoeremeopnem ycaoeusm (7) u (6) u umeem mecmo 
Pa3nonceHue 


(Gg) == >, ape “F°, 3 E(o, + ov]. 
k=0 


ITpu awb6om nonoavnenuu {pn} Oo nocaedosamervrocmu {n°}, yOoeremeopsiowjent 


ycnogusnm (1) u lim sup rae. <l*< too, Oun of =o,+1" cnpasedaueor 
hoo Up 


YMeepoCOeHUA: 
1) F(c)EL(u*; 9°); 


2) sup |L“®) (F (c)|< AB™T (1 + px) (k > 0); 
(9%, -|-0o] 


(Up) 
ESTES) 

nel). wees 

(Un,) 
ede L"“” F(a) = L"* F (3), ecau tr =py,. 
2°. Jina cbyHkuun f(x), 3ayaHHOH uM HenpepbIBHOH Ha NoJyocu [0, + 0), 

HW JIA 3ajanHol mocmemoBaTembHOCTH {ap} (Rk >O), roe OSMa,< 1 (k > 0), 
BBeJeEM B paCCMOTpeHHe olepaTopbl 


3) Qn = 


af 
axm° 


qe 
dx ® dx 


Df (x)= — fF); Df) = DO ey Meee 


rye qa a > O0 
iin Se C Paw. 
pa fO= rey \ EOF at 


0 


MpoOubId WHTerpasl opsAyqKa « oT (byHkitMH f(x) B CMbICIe PumMana — JInuy- 
BUJIJIA *. 


Haszozem cdbyukuutio D“ f (x) (ecam ona cyulecTByeT) k-i OOOO Me HHON 
NpOuHSBOAHOH oT f(x) NO JaHHOM MocmemoBaTembHOCTH {%,}. CKa2KeM, 4TO | 
f (x) €C {on}, ecau bynkuun D“ f (x) (R> Q) HempepbiBHbI Ha Tostyocu [0, + 00), 
a (pyHKUKA Dp” [ (x) (k > 0) Henpeppisupr na (0, + 00) Hw aOcomtoTHO uHTer- | 
pupyeMbI Ha «000M oTpes3Ke [0, 6] (6 > 0). 

Ilyctb {tn} (n > 0) —HeKOTOpad MOCJELOBAaTEbHOCTb MOJIOXKUTCbHbIX UH | 
ce, OTHeceM K KJlaccy Cm, {%,} Bce Te dyHkunu f (x) H3 Kuacca C {a,}, Aaa | 
KOTODBIX: 

k 
e) y 1—4;) z 

a) | Df (x)|< AB mpe&* (k > 0),0<%* < -Leo, rne A, BuC —nom| 

CTOAHHbIe, 3aBUCALMe OT AaHHOH (pyHKunH f (x); 
d 

6) e~&* |-— D™ f (x) | EL, (0, + 00) (k > 0). 

CkaxKeM, UTO MHOKeCTBO (PYHKUUIi Cin, {%x} COCTaBAeT KBA3SHaHAJH- 
THYCCKHH KMacC B OOOOMeCHHOM CMBIC Je, ecaH AA mO6bIX (pyHK- 
mali fi (x) a fo (x) E Cm, {a} pasencrsa D™ Ff, (0) = D™ f, (0) (k>0) nopsexyT 
3a coOoH ToxpecTBo f,(x)=f2(x), O0<x< +00. 


Vimeet Mecto cilefytollee yTBep»keHHe — aHaJior u3BeCTHOL TeopeMbl Kap- 
JieMaHa — OcTposckoro. 


* Jlerko BueTb CBA3b Mexy onepaTopaMH pL“ FB (3) Hi D®) f (x), €CJIH TIpOH3BeCcTH 3a- 
MeHY TlepeMeHHOH x = e °. 
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' Oocmamou4Ho, umobol 


Teopema 4. Jlna Keasuananaumuunocmu Kaacca C {&p} NeoOxodUmO U 


My 


log T, (r) 


“3 dr = +2 co, 
| eve ; 
a —Op) 
Toy (r) = sup —_—_. 


n>1 La, 
3°. Ilycrh f (x) 3anaHa Ha (— oo, + 00). 
HTerpaiom I. Betias nopsgka «>0 or gynKuun f(x) Ha3b- 


£ BaloT (PYHKILUIO 


W(x) = ray | e- OP ae 


22) 


EctecTBeHHo mpHHaTp W°} (x) =f (x). 
Tl JaHHoH mocseqoBatTebHocTH {a;,} (kK > 0; O<a, <1) BBegem B pac- 


) cMOTpeHHe onepalluH 


RO (x)= WF (x) ROE (x) = WRF (0) (RD 1). 


| Jlerko Bugetb, ¥To ecuM a, =0 (k>0), To RF (x) =f™ (x). 


Ilyctb dbyHKuMA p(x) onpeyeseHa H HempepbIBHO judbdpepeHuupyeMa Ha MO- 

ayocu [0, + 00) u im p(t) = +00, a cdyHkuna g(x), Kak u B paote (?), 
—+-+ oo 

wBolictBenHa c p(x) no TOury. Ilyctb, panee, {m,}—HekoTOpad NMocseqoBa- 
T€JIbHOCTb MOJIOXKHTEJIBHbIX UHC. 

OtueceM K KJlaccy Cm, {p (x); %,} Bce (YHKWMH, yOBJeTBOpsIoUlHe ycuio- 
BHAM: 

a) CylecTByloT 4 HerpepbIBHbI Ha BCeli ocH (— 00, + oo) bynkunn R™ f (x) 

d_ ple (yy. 

aR oF (*): 

6) | RF (x) |< myo; (x) e“P (k= 0,1,2,...), —00 <x < 400, rye 
w; (x) > 0 cymMupyema Ha (—oo, +00), a pi(x)=p(|x|) mpHh x<O0 H 
Pi (x) >C) mpH ‘i > 0 (C, — qelicTBuTebHaAd NOcTOAHHas); 

B) uy RF ()|<Ca (@=0,1,2,...), — 00 <x< oo, me 
C;, > 0 —HeKOTOpble NOCTOAHHDIe. 

Teopema 5. Kaacc Cm, {p (x); %} nycm, uHa4e 2060pA, CodepxCUuM AULb 
dynkyuro f (x) =0, —wo <x < +o, ecau 


R 
aioe or lop Tn) 
lim inf {ue — | ——— dr} = aS, 
R>+0 R We . iS 
20e 
nN 
x (1—@p) 
7 
De (y= sup —__ = 
n>1 Mm, 
VuctutyT MaTeMaTHKH H MeXaHHKH Ilocrynuo 
Axkagemuu HayK ApmMCCP 21 IV 1958 


UWUTHPOBAHHAH JIMTEPATYPA 


1M. M. x p6aman, Hsp. AH ApmCCP, cep. us.-marem. nayk, 10, No 6,7 (1957). 
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Jlokxnaangn AkaywemMun HayK ccCcP 
1958. Tom 121, N 2 


MATEMATHKA 


A. JIAHTEHBAX 


O MPHMEHEHHUH BAPHALMOHHOTO TPHHUMNA K HEKOTOPbIM 
HEJIMHEMHbIM JM®OEPEHUMAJIBHbBIM YPABHEHHAM 


(ITpedcmaeaeno axademuxom B. H. Cmupnosoim 14 III 1958) 


1. BapwanuouHHplh mMeTog. TpeOyetca pelivTh omepaTopHoe ypaBHeHHe 
Pies (1) 


rye P —nevumnelinbit onepaTop B rumbOepropom mpoctpaHcTBe H; f — 3ajau- 
HbIM SJIeMeHT 9STOrO MpocTpaHcTBa. Bynem mpeaqnomaraTb, uTO onepatop P 
ompefesieH Ha HeKOTOPOM JIMHeMHOM MHOxKecTBe M; peuleHwe ypaBHeHHa (1) 
6yJeM UCKaTb B Apyrom suHeHHOM MHOxKecTBe M° Cc M, npuyem M° nuorxo B H. 

Teopema 1*. JIycmo: 

A. P(0)=0; Ougqepenyuan Tamo P’(x)y cywecmeyem Ona a1obolx 
x, y@M, auneen omnocumerbHo y u Kak aAemenm H nenpepoleen @ artobot 
«naocKocmu», codeprxcatet mouKy x. 

BPX) Gy, 1s) = (Ps, fis) pt GM iaahs GIS 

Cir (x)iien) > Oenpae OM NEME sha. 

Ecau cywecmeyem npu amom pewenue ypaenenun 


Pot, u€M, 
mo: 
1) amo peweHue eduncmeeHHo; 
2) OHO coobwaem ynKuUuoHary 


1 


® (u) = \ (Ptu, u) dt —(f, w) (2) 
0 
MUHUMANDHOE SHALEHUE; 

3) O6pamxHo, anemenm mxootecmea M°, peaauszynwuti muhumym ynk- 
yuoHana (2), yooeremeopaem ypaenenuto (1). 

Tleppoe yrBepxyeHHe NpoBepseTcaA HenocpezcTBeHHO. JlelicTBuTesbHO, O- 
mycKad CylUeCTBOBaHHe JBYX Pa3JIMUHbIX PelIeHHH Uy, Uy € MM, mpl uMeem cooT- 
HolleHHe (Pu, — Pug, Uy — Ug) = 0, KoTOpoe Mpeobpa3yetca K BULLY 

1 


\(P" (ius (1) 0s) (Hk eee 
0 
CormacHo ycslopuio C orciofa culeqyeT uy — up = 0. 
JloKasaTesIbCTBO BTOPOrO YTBep2KeCHHA OCHOBaHO Ha (popmysle 
al 
®(u+h)—%(u) =| (P(u+sh), h) ds — (f, h). 
0 


“ 
B paccMorpeHHbIxX HaMH MpHMepax onepatop P xudbepenumanbubli; muoxectao M 


ABMACTCA OONACTHIO ONPeAeNeHHA AMppepeHwanbHEIx onepaunii, a M° onpegensetca rpann4- 
HbIMH YCJIOBHAMH, 
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Tperbe yTBepxKeHHe HeOJHOKpaTHO jlOKa3bIBanocbh B TeopeMax O IOTeH- 
WHOHAIbHOCTH OMepaTopos (2). 

Teopema 2. Jlonycmum, umo eoinoanenot ycaogua A,B meopemet 1, 
a makore ycroeue 

D. (P’(x)h,h)>y?|h\? Ora awboix x€M,h€ Mo, 

Toeda dbyxkyuonan ©(u) oepanuuen crusy. JIwbaa MUHUMUSUPYTOLUAA 
| nocaedosamenbHocmb cxodumca @ mempuKe H. 
HameTwM fokasaTenbcTBo 2TOM Teopembl. IIpu momo ycsosun D nerKo 


4 
okasatb, uto Inf ® (u) > — Fa 7 \?. Ouvepuguo, tynKuyvouat © (u) BemyKabtit, 
Ooulee TOO, CIpaBeLHBO HepaBeHCTBO 


5D (ux) +> © (ur) pte a 


“pH Up, Uy € M°. Oxasbipaetca, 4TO seBad YaCTb 3TOFTO HepaBencTBa crTpe- 
/MATCH K HYJIO 2A M060 MHHMMUsHpyroMlel NMocneqoBaTenbHOCTH {un} CM, 
}ecuu R—> oo, [> oo. IIpenem munumusupyronleli mocmeqoBaTebHOCTH Ha30BeM 
OOOOMeCHHHIM pelleHveM ypaBHenua (1). 

Teopema 3. Odo6wexnnoe pewenue sadauu (1) eduxcmeenno. JIpyeumu 
CAOBAMU: BCE MUHUMUZUPYIOUUe nocaedoeameAbHocmu gynKYyUuoKana ® (u) 
ume1iom OOUH U mom oe npeder 6 nNpocmpancmee H. 

Moxe? CJIYYHTbCA, UTO HalifeHHoe OGOGMIeHHOe pellleHHe MpHHaexvT MHO- 
vxKecTBy M°. Torjfa ono ABsAeTCA HCKOMbIM peleHHeM ypaBHeHua (1). B mpo- 
THBHOM CJlyyae ypaBHeHHe (1) Ha M° pewienua He MMeeT; TOra BOSHUKaeT 
3ayaya O paciliupesHu oOOJlacTH ompefesenuan (byHKuMOHaa @ (u), mepBoHa- 
YaJIbHO OMpeesIeHHOrO Ha MHOxKecTBe M°. 

2. PemleHue BapHawuOHHOorO ypaBHeHua. PaccmoTpum (yHKHo- 
Han ®(u) = F (u) + lu, 3afaHHblli Ha HEKOTOPOM JIMHeHHOM MHOxecTBe NV rusib- 
OepToBa mpoctTpauctBa HH. 

Teopema 4. Jlonycmum, «mo éolnoAHeHol Caedyroujue YCAOBUA: 

1) lu — aunetinoui dyxnKyuonaa, sadannolli na H; 

2) F(u)>y2|ul? npu u€N; 

3) F (2u) <RF (u),k =const, uEN; F(0)=0; F(—u) = F (u); 


4 elt )=ZOW + 5 OO)—9 (5) = FF W495 FO) —FRG*)> 


F () SAL Le 
5) Hs F(u—v)—0 caedyem |F (u) —F (v)|>0, u, vEN. 
Toeda cywecmeyem mempuueckoe npocmpaxcmeo R € H, na Komopom @ynk- 
-yuonaa ® (u) docmueaem munumyma. @ (u) Henpepoleen Ha R u N naomuo e@ R. 
Tloka3aTeubcTBo. p(u, v) >0; Nomarad 3yech U=X—Y, V=Z—X, 
MOJIY4YHM OWeCHKy 


F (x —y) + F (x—2) > 2F (444) SEF U 2). 


IIpu stom k > 4; To culefyeT H3 HepaBeHCTBa Pp (i, 0) 27 (S} pu v = 0, 


u=2w F(2w)>4F (w). Kak yHkuna MByxX TOYeK X, y@€N dyxku“onal 
F(x—y) ymoBJeTBopxeT aKCHOMaM CHMMETPHH H TOKJCCTBa ae Say 
MpOcTpaHcTBa, a TaK?Ke ocla6JIGEHHOMy YCJIOBHIO TpeyroubHuKa. “nTTenyen 
yoxasa (5), YTO B STHX YCJOBHAX Ha N cyulecTByet MeTpHyueckad yHKUMA 
6(x, y), TONOJIOrMYecKH SKBUBAJICHTHAA F (x — y) & YMoBJeTBOpAIOaA BCeM 
akCHOMaM MeTpHueckoro MpocTpaHcTBa. IIpucoennnaa x N sce mpejeJbyple 
3JICMCHTbI B CMbICIe 3TOM MeTpHKH, MbI NOJIYYHM MOJIHOe EC Cs TIpo- 
MOTPHM CXOAMLYIOCA MOCJCOBaTeJIbHOCTh {tip reek? Tilo 
0 npu p—> oo, goo. Tonomormueckas SKBUBaJICHTHOCTS 
mutca K Hymo. 13 ycnosua 2) cilenyer, 

219 


erpancTBo R. Pacc 
YCNOBHIO, 3 (Up, Ug) > 
ognayaeT, uTO F (up — ug) TakxKe cTpe 


YTO || Up — Ug||> 0, nostomy R CH. Corsacuo ycoBuio 5) | F(up)—F (Ug) | 0; 
nmocwenoBaTelbHocTh {F (un)} WMeeT KOHEeUNbIN Mpesed, KOTOpPbIM MbI MIpHMeM 
3a sHauenue F(u) ua R. DyHKuvonan @(u) Takum oOpasom pacuiupeH Ha R 
omHosHauHo. © (up) orpanMueH cHu3y Mpy u,E€N. Jeiictaurenbuo, ® (up) = 


= F (utp) + lite > 2] tal? — [LI [eal > — geal ds mpa n—> co F (tn) > F (u), 


lun— lu. Tlostomy ® (u) > — ale |? npx u€R. O6osnauum yepes d HHDKHIOIO 


rpab (pyakuvonana © (uw) na R. Torga cymlectByet xoTa Obl OfHa MHHHMH- 
supylollad MocenoBaTeMbHOCTb {Un} CR, lim F (un) =d. Iycth upu p,q >L 


n->oo 
®D (up)<cd+e, O(u,)<d+e; Torga o(up, ug)<s. Ilepexona k mpezeny 
B yCJIOBHM 4), Mbl 3amMeTuM, 4TO F (Up—u,y)—>0 mpu po, g—ov. Ilocue- 
NOBATeIbHOCTh {Up} CXOAUTCA To MeTpHKe R K HeKOTOpoMy 2vIeMeHTy WER. 
Ilo onpegenenuio, F (u) = lim F (un) =d, uro u TpeOoBasOcb oKasaTb. 


n—-0co 


3. IIpumepp. 
1) 3agaua ynpyronaacTuyeckoro Kpy¥eHHA CHAOMHOTO 
CTe€PpKHSA. OTa 3afaua CBOMTCA K pellleHHIO ypaBHeHHA 


ELE] +f [109%] = 200 = cost 


(3) 
T? = (grad F)? 
C KpaeBbIM yCJIOBHeM 
Uls= U0: (4) 


Sanaua (3)—(4) mM cooTBeTCTByIolad BapHallHOHHad 3afaua ykKa3aHbl 
JI. M. Kayanoppim (8). CymyecTBoBpanve pelienua s3anaun (3) — (4) qokasaHo 
A. VW. Komenespim yaa rsagkoro KouTypa (7). [pa stom mpexnomaramocb 
F(T?) =fo+e(T?), for>0; o(f) >of’. b>0, v>0, £>0. 

IIpu pelieHHH 3aau BapHallHOHHbIM MeTOOM YCJIOBHA TslaKOCTH KOHTypa 
W3JIMIUHH; Ha moBeyeHHH dbyHkunn f (T?), KpOMe COOTBETCTBYIOINMX  yCJlO- 
BUH [JlaqKOCTH, OcTaTOUHO HasOKUTb ycuoBua f(T?) >f,>0; f(T?) + 
+ 27’ (T?) T? >x>0. TokasatenpceTBo 3THx yrBepxKeHHi CBOAUTCA K Mpo- 
Bepke ycuosui A, B, D. 

2) Samaya Oo MON3y4eCcCTH 3aKpenmeHHOHM MO Kpato uaa- 


CTHHKH CBOUTCA K HaXOKeHHIO NporHOoB w(x, Y), YMOBJIETBOPAIONLUX ypaB- 
HeHHIO 


02 Ow 1 ew 0? Ow 1 @w 
az [@ (4) (ae + 2 aye) + Spa[e () (Ge + 5 Se) | + 
0? Ow 
+ oraz | ) aeay | = Pe 9): (5) 
oe ewe 02m \2 Cw ew Ow \2 
A =( Ox? ) = ( Oy? ) sa “9x2 Oy? (sa) 
pu I paHHUHbIx YCJIOBUAX 
Ow 
w| =0, on |= o- (6) 


Sanaya (5)— (6) yKasana JI. M. Kauanospin (‘). 

IIpumenan teopempr 1—3 xk cipopmysmpoBaHHoli sajaue, MbI Tosyuaem cure- 
AYIOUHe YCJOBUA €€ PaspelUMMOCTH BapHallMOHHbIM MeTOJOM: a) p(x, y) € Le (Q); 
6) dynkuna g(H?) TpwK_bl HenpepBIBHO nuddepentupyema uv yoBseTBopser 
ycnosusm g(H?) > g,>0; g(H?) 4+ 29’ (H?) H? >x>0. 

AnaJOrHuHble YCIOBAA paspelIMMOCTH MO/YUeHbI B MWIOCKOH 3amaue TeOpuH 
yMpyro-mlacTuyeckHX JeopMal\vit, a TaKxKe B TPeXMepHOli 3aylaue ynpyro-mMvacTH- 
WeCKOrO PaBHOBeCHusA, ECJIM KpaeBble YCJIOBMA Janbl B CMeleHHAX. Heognopomuple 
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KpaeBble YCJIOBHA MPH 3STOM CBOJATCH K OHOPOAHBIM Mp NoMOMM pelueHnit 
COOTBETCTBYIOIWNMX JIMHEMHbIX 3aylad TeOpHA ypyrocTu. 

3) BapvalMonHble ypaBHeHua paccCMOTpeHHBIX 3aylay Kpy4deHHA cTepxKHA H 
MOISyYecTH NWlacCTHHKH MMeIOT BHI 


J2 


50 (u) =2\[\9 (t) at — 29 (x, y)u| do i 
Q 0 


B sayayue Kpyyenna 9 (t) =f (t); J? = (grad u)?; g(x, y) = 2Go, a B 3a- 
2 


2 u\? , (O'u\2 , Ou O®u 
faye O nos3yyecTH MuacTuHku o(t)= g(t); J?=(=~}) 4 x) + Scrat 
Ox Oy Ox oy 
02u 2 
+(sar)3 9 (4 9) =p (x, 9). 

Unorya B pa3sioxKenun cbyHkunn 9 (¢) orpanuuuBaroTca sMHelHbIM mpyOsmn- 
m*eHHem: o(f)=1-+ ct, c>0O. HenocpeycTBeHHbim nomcueTrom yOexyaemMca 
B TOM, 4TO WIA JIMHEMHOH aliMpOKCHMallMH BBbINIOJIHeHbI YCJIOBAA TeopeMpI 4. 
B kauecTBe 9KBUBAaJICHTHOM MeTPHKU MOXKHO BbIOpaTb METPUKy MpoctpancrsBa W37(Q) 
B 3ajlaue Kpy4eHuA M MeTpHKy mpocrpanctsa W4(Q) B saqaye o nowsyyecTu 
MlaCTHHKH. Ortcioga culeqyeT, B UYaCTHOCTH, TO CXOJMMOCTb BapvallHoHHoro 
MeTOJa B PaCCMOTPeHHbIX 3ajlauax JIyulle, 4YeEM B COOTBETCTBYIOWIMX 3ajauax 
JIMHEHHOH TeopuH ympyrocrTu. 


Yuuspepcutet um. TymOonpatTa Tloerynuio 
Bepaun Tepmancxas Jlemoxpatuyeckaa Pecny61uKka 12 III 1958 
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Jloxnagpn AkaweMUH Hayk CCGGP 
1958. Tom 121, NM 2 


MATEMATHKA 


Ujen-Koppecnonzent AH CCCP A. MAPKOB 
HEPA3PELUMMOCTb MPOBJIEMbI TOMEOMOP®HH 


1. Bynem naspipaTb 1 poOOMeMOH TOMECOMOP GH 4H MpoOsemy pa- 
3bICKaHHA alropudMa, pacno3Halollero AVIA JOObIX BYX JaHHbIX MOMSAPOB, 
roMeoMop@Hb! JIM OHH. Ilommaypbl MpH STOM 3ajalOTCA KOMOMHATOPHO UX TPH- 
aHIYAWHAMH, TO aeT BOSMO?KHOCTb HOHHMATb 3J[eCb TepMHH «aslropudm» 
B e€fO TOUHOM CMBICJe, T. €., HallpHMep, Kak «HOpMaJIM3yeMbIli alropudo» (*). 

Hapayy c o6mjeH mpoOsemol romMeomopdbuu ecTeCTBEHHO BO3HUKAIOT pa3JiH4- 
Hble 4YaCTHbIe MpoOseMbl TOMeOMOP(HH, OTHOCAMMMeCA K NONM9IpaM Toro WH 
uHoro Ksacca. MoxkHo, HalmpumMep, (UuKCHpyA HaTypaJIbHOe YHCJIO N, CTABHTb 
mpoOslemy roMeomopduu Aa NoMa pOB pasMepHOCTH He Bpllle 1. MomHO Tak2Ke 
CTaBHTb MpoOemy rOMeOMOp(UH WIA N-MepHbIX MHOrOOOpa3HH, eCJIH yCIOBHTbCA 
B ONpeleseHHOM NOHHMAHHH TepMHHa «MHOrOOOpas3He». 

Jipyrum ecTeCTBeHHbIM OrpaHHueHHeM, HadlaraeMbIM Ha CpaBHHBaeMble MOJIH- 
SIpbl, ABIAeTCA (PHKCalMA OLHOTO H3 HuX. IIpu sTOM BO3HUKaeT MpOOsIeMa roMeo- 
Mopduv aHHOMy NomMazpy A, cocTOAUlad B pa3bICKaHHM asmropHdMa, pacnio- 
3Halollero JIA WO6oro NowHaApa, roMeomopdeH JH OH NomManpy A. 

Hexortopple 43 9THX MpoOeM WaBHO PeleHbIl, HallpHMep, mpoOsema romeo- 
MOp@HH 2-MepHbIX MHOTOOOpa3sHi HIM MmpoOsemMa roMeomopduu JaHHOMy 2-Mep- 
HOMY MHOrooOpa3Hio. OyHaKO HMeeT MECTO CJlelyIollad Teopema. 

Teopema l. "J[na @cakoezo HamypanbHoe2o uucaa n, boAbWezo mpex, 


MOHCHO YKA3aAINb’ MmakKoe N-MepHoe MHO2000 pa3ue Ms 4mo npobsema cOMeO- 


moppuu mHoeooOpasuti mHoeoobpasuio M" seumca nepaspeuumoit. 

TepMHH «MHOrooOpasHe» MbIl NOHHMaeM 3eCb B cMbicsie IlyaHKape (+) u 
BeOuiena (°). 

Cunenetsue 1. [po6sema 2omeomopmuu n-mepHoix mHxoeoobpasuit He- 
paspeluuma npu n> 3. 

CnenctBue 2. []po6sema eomeomopduu noausdpoe pasmepHocmu He 
eouule n Hepaspewuma npu n> 3. 

CueactBue 3. O6wan npobsema 2eomeomopmuu nepaspewuma. 

2. JlokasaTejbcTBo Teopemb! | ocHOBaHO Ha CJIemyroulem nocrpoennu. Jina 
Jo6oro HaTypaJIbHoro uucIa ¢ paccMaTpHBaeTcaA 27-OyKBeHHbIM amaBuT 


ae Pea! 1 .-1 —1 
Typos Pee Os ac eee reer eS 


{ma smuoOoro r uM moOoH cucTempl cop P; (i=1,... ,™m) B amdpapute T 
cTpovtca 4-MepHoe MHorooOpasve Jt(P,*...* Pm*r) TakKuM O6pa30M, uTOG6bI 
COOsIOMaIMCh CJIeMYIOllHe YCJIOBUA. 

Yl. ®ynyamenrasbHaa rpynmma MHorooOpasua IM(P,*...* Pm *r) u30- 
MopHa rpynme, ompeleisemMoi CHCTeMOM COOTHOLIeHHIi 


jE PE Nuc Ga auibpaey wot (1) 
MEKLY MPOHSBOLAMMH SeMeHTaMH a ,..., a7 . ByKBbla,‘,..., @,? pac- 
CMaTPHBalOTCH MPH STOM KaK 9JIeMeHTHI, OOpaTHble sementam al,..., ad *, 


oe eo 
Coorgerctpyionujee ato rpynme rpynnogoe ucuHcuieHHe (cm. (), crp. 341) B ampbasute 
I, MOoxeT ObITbh OnpegemeHo cucTemoit COOTHOWeCHHH, NMomyyaeMoll 3 CHCTeMBI (1) nocae mpu- 


COCIHHCHHA COOTHOMCHHH afa;°<—-+A (i=1,...,r7;¢=+1). 
218 


¥2. Muoroo6pasua ON(P,*...* Pm r) Mt (Quix ...*Pm*r) Tromeomop(pabt, 
€CJIM CHCTeMa COB Q; *...%* Qm MomyyaeTcA 43 CHCTeMBI COB PYRE Pe 


B pesyJIbTaT€ MOMCTaHOBKH MyCToroO cCwIOBa BMeCTO BXOMxKeHHA cyIOBa «Sa; ~ 
@=1,...,7;e=+1). 
' Y¥3. Muoroo6pasua MN(Py*...# Py * r) Mw M(Qie...*Q,*r) romeo- 


MOppHEI, eCIM cpequ uncen 1,...,m wMeetca uncno i Takoe, 4TO Q; eCTb 
pesyJIbTaT UMKJMYeECKOH MepecTaHoBKu OyKB B cuIOBe P; u uTO 
; hae Ses, (2) 
mpu l<j<m u ji. 
¥4. Muoroo6pasua Mt(Py*...#Pmer) wu M(Qr*...#Qm*r) TOMeO- 
MOp@HbI, eCIH cpemu uucen 1,..., mm uMeetca uuncno i Takoe, 4TO Q; eCTb 


rpymmopoe oOpatienne copa P; u uro mpn 1<j<mu j=i uMeeT MecTO 
PaBeHCTBO (2). 

'pynnosoe o6pamenne cnopa P B ampapure IT, mpl ompenesisiem 
—Si€Cb Kak CJIOBO, NOwyuaemMoe us P B pe3syJIbTaTe U3MeHeHHA MOpAKa OyKB 
Ha opaTHbili c Mocuiezyrouleli samenoli BCAKOl GyKBbI a; OYKBOli «7°. 

Y5. Muoroo6pasua (Py *...* Pm*r) uv Mt(Que...Qm#r) romeomoptbusl, 
| €cuiM cpemH uncer 1,...,m uMelorca uncna i u h taxue, uto ih, 


Qi = PiPs 
4 uTo mph 1<j<m nu ji umeer mecro papencrso (2). 
_ -Y6. Muoroo6pasus MN (#"at# ...% ater) u Mt(x" 0) romeomopdxpt, KakoBo 
Obl HM ObIIO HaTypasbHoe YucIO R. 
: Tlocrpoenne mHoroo6pa3na I (P,*...+* Pm*r) MOXKeT ObITb MpoBeeHO Kak 
HeEKOTOpoe yTOUHeHHe yKasaHHOrO Selitbeptom H Tpesbpasiiem MOcTpoeHua 4-Mep- 
HOro MHOrooOpasHa c safaHol cbyHaMeHTaJbHOlK rpynnoli (cm. (*), crp. 208). 


= 1 1 

JlemmMa 1. Ecau epynna c npouseodswumu aaemeHmamu ow, ..., &, 
onpedenseman cucmemott coomnowenut 

RelA S1,.... sk) (3) 


r anpaeume T,, eduxuuna, mo mxozooOpasue M(R,*-..* Re ¥*t1r) 
2omeomoppHo mHoeoobpa3suro Wt (#* 0). 

JlemMa 2. Ecau epynna, o xomopoli udem peto 6 sremme 1, He 
eounuuHa, mo  mxozoobpasue Mt (Ri*... *Rnx'tr) He eomeomopqno 
mHoeoob pasuto IN (** 0). 

@MuKkcupyem TeMepb HaTypaybHbie ucla r WH k. Byfem paccMaTpHBaTb 
“TPyNMbl C MpOHSBONANHMM dJIeMeHTaMH j,..., %7,  OMpeyemAemble BCEBO3- 
‘“MOXKHBIMH cucTemMamu k coorHowesuii (3) B ambasute T,. Byjem HasbiBaTb 
-Takue rpynnp (7, k)-rpynnamu. 

V3 memm 1 u 2 BbiteKaeT, TO C MOMOIIbIO BCAKOrO avropudMa, pactio- 


3Haloulero Jin mroOoro MHOorooOpa3HA, FrOMeOMOp@HO JIM OHO MHOrOoOpasHilo 
M(x" 0), MoxeT ObITh MOCTpoeH asropHdM, pacnosHarouHl Aidt BCAKOM (r, R)- 
‘Tpylmbl, ABJIAeTCA JIM OHa eqHHHYHOH. Mexyy TeM, M3 NOCTpoeHHaA, MpOBeeH- 
oro C. MW. Ansuom B pa6ote (1), cmemyeT, 4TO uncNa r uk MoryT ObITb 
gajlaHbl Tak, 4TO avIropHiM, pacmosHarolMi eMHMUHOCTb (/, k)-rpynmbl, He 
| OyyleT BO3MoxKeH. Bo3bMem Takyio Napy uceul (r, k) uv NowoxKMM 


M4 = M(** 0). 


Torya npo6mema romeomopdbun mHorooOpasHit 4-MepHomy MuHorooOpasuio M* 
OKaxKeTCA HepaspellHMol. 

Hakowell, HeTpyqHO BMyeTb, ATO AIA BCAKOrO HaTypasibHOrO UMCa 1, 
OoubIerO ueTbIPeX, HepaspelliuMa mpoOslema romMeomMopHH N-MepHOMy MHoro- 
o6pa3H10 


Mo = MEses—, 


rye S” ognayaer A-Mepuyto cipepy. 
OruM 3aBepllaeTcA OKa3aTebCTBO Teopembl 1. 


3. Ananorm4uHo mpo6jeMamM TroMeOMOp®@HH MOryT ObITh NOCTaBJeHbI Npod- 
JIEMbI TOMOTOMMYeCKOH SKBUBaeHTHOCTH. Mx dopmMyJIMpoBKH NoyyaloTca us 
(bopMyJIHPOBOK mpo6sem TroMeoMopduH IyTeM 8aMeHbI CJIOB «rOMeOMOp@HbI», 
«roMeoMopteH», «FOMeEOMOpP@HO» CJIOBaMH «FOMOTONMYeCKH SKBUBAJICHTHBI», 
«TOMOTOMHYeCCKH JKBUBAJICHTCH», «FOMOTOMMYeCKH 2ZKBUBaIeHTHO». Ho TaKax 
3aMeHa, OYeBHHO, JlOMycTuMa B JiIeMMax | u 2. OTO Maer CleLyIOulve pesyIbTAaTHI. 

Teopema 2. J[na ecakoz0 HamYpanbHo2o 4uUCAa nN, Coreiueco mpex, nNpob- 
Nema eomomonuuecKkoll akeuganenmHocmu mHOz0coOpasult mHAoeoobpasuto M" 
Hepaspewuma. 

Cnaeactsue l. II]po6sema eomomonuueckou akeueaneHmnocmu Nn-mep- 
Holx MHOZOOOpasUulL Hepaspewuma npu n>3. 

Caenceteue 2. [po62sema 2omomonuueckoti akeueaneNmMHocmuU NnolUusd poe: 
pa3smepHocmu He eollue n Hepaspewuma npu n>. 

Caencetaue 3. O6waan npobsema e2omomonuueckoli akeueanenmHocme 
Hepaspewuma. 


Tlocrynusio 
21 III 1958 
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Joxrnagn Akanqemunu nayr CCCP 
1958, Tom 121, Ni 2 


MATEMATHKA 


A. H. POATEHBEPE 


O HAKOIJIEHHH BO3MYLLJEHHH 
B HECTALMOHAPHBIX JIAHEMHbIX CHCTEMAX 
(ITpedcmaeneno axademuxom C. JI. Co6oneeoim 10 III 1958) 


Sayaya O HaKOMNVJICHHH BOSMYICHH B JIMHeMHbIX KOJIeOaTeJbHbIX CHCTeMaXx 


| C MOCTOAHHBIMH MapaMeTpaM¥ mMocTaBwiena WM peuieHa B. B. BysnraKospim (1-3). 


Hakonuienue BO3MYIeHHi B HeCTalWWOHapHblx JIMH€HHBIX CHCTeMaX, OMNHCbIBae- 


| MbIX [HdpepeHHaJIbHbIMA ypaBHeHHAMH BH]a 


9; = Dyan (t)yn=xj;(t) (j= 1,...,n), 
kh=1 


w3yyeHo B padote (*) B. B. Bysrakopa u H. T. Ky30sKosa. Llembio wactos- 
Ue paOoTbl ABJINeTCH H3y4eHHe cucTeM GOoviee OOuIero BHA. 

PaccMoTpHM JIMHeHHYIO KOJIeOaTeJIbHy!IO CHCTeMY, ONMCbIBaeMyIO judppepen- 
WHaJIbHbIMH ypaBHeHHAMH 


Siin(D) yxn=xj(t) (i= 1,---,0), (1) 
k=l 


rae fj,(D)—nonunomel ot D, Kos:pPUIMeHTbI KOTOPbIX ABJIAIOTCH 3a]/aHHbIMH 
 (yHkwuamMa Bpemenn, a D = d/dt—onepatop fuddepeniupoBpanua mo Bpeme- 


uu. Uepes mez (R= 1,...,7) O603HAUHM NOpsAMOK cTaplie MpousBoHOK 
Mp 
Y, 10 BPeMeHH, BCTpeyaroulelica B ypaBHeHuAX (1). Bygem mpeqnomaratb, To 


m,>1(k=1,..., 7). Tlommomuyro marpuuy f (D) = || fix (D) || mpeqnonaraem 
eoco6ol; onpemesmuTemb sToH Marpuup A (D) 0. 
Cuctemy ypaBHeHuii (1) MoxKHO MpefcTaBHTb TaK: 


bis (t) oy + bya (t) Yo +--+ Din (t) Yn = 


Mpy—1 


Sie ieee Yn sone 9 Unmet) (2) 
(jasel tare at) 
m,—1 My—1 
Bie Vs ( 1,---> Yin, Yn --- > Yn) — AMHenHbIe PyHkimH Gagne a 


Uepes A* o603HauHM OMpeseMHTesIb U3 KOMPPHUHEHTOB MPH Yr B YpaBHe- 
HUAX (2): 
A* = | bjn (4)| (3) 
H MpeAM0JIOxKHM, YTO STOT ONpesesMTeb He paBeH TOxecTBeHHO Hyw0. Pas- 
mp 


peulat ypapHenua (2) OTHOCHTeIbHO Yn (k= 1,..., 7), MonyuuM 


m; fh4—1 My—1 B . (t) Be (t) 
Bp = Dj (Yue Yur 6s Yas =< Yn) tReet ary (4) 


6 ere ay 


m—1 My—1 | 
Smech DO; ( Yrs > Yas ++ +> Yar ++» Yn) — WMHenHbIC (pyHKUMH CBOHX apryMeH-| 
TOB, a By, — anreopanyeckue JIONOJIHCHHA 3JIEMCHTOB 0;; B onmpejesuTese (3) 
Bpeyem Tellepb HOBbIe MepeMeHHbIe Z; C MOMOLLbIO COOTHOWIeHHH 


m4—1 ig 


243 = 1, Zo = Yap oy Sm, = Y1,-++,2p= Yn, (5)) 


= M+ m,+...+ Mn. (6)} 


JIuueiinpie KOMOMHALMH BHeWHHX cH x, (ft) B MpaBbIxX yacTAX ypaBHeHHH (4)) 
0603HauHM 


rye 


B,, (t) B,; (t) s 
Xoi(t)= TxG X(t) +... + Gag (8) (oj = 0,... on), (7)) 


rye | 
oy =, Sg=tMy+M,..-, Gnr=T?. (8). 


Ypapuenun (4) MOxKHO Tellepb MepelmvcaTb Tak: 


Ga as 0 yee PA Shab Wn) Wan (9) bo / 

ep Dh (pian ete) ene) (9) 

B cusay smHelinoctH dbyHKunh ©; (z,, 2.,...,2,) ypaBHeHua (9) MoxKHO 
Iipe{CTaBuTb B Bue 

r | 

e+ an Oe oO as ee) (10), 

k=1 . 

B ypapuenuax (10) d@yuxunn X,(¢), y KoToppix wo; (L=1,...,n), TOmR- 


JIECTBCHHO paBHbI HYVJIIO. 
CucteMa CKaJIApHbIx udbdepeHuvasibHbIX ypaBHeHHH (10) 9KBHBaIeHTHa 
MaTPHYHOMY YpaBHeHHIo 


2+ a(t)z=X (bt), (11} 
rye z, a(t) u X(t) cyTb cmemyloulue MaTpHUb!: 
z2=|[z||, (t)=|lan(t)||, (2) =| X; (||. (12) 


OOmee pelieHHe ypaBHenua (11) umeeT Bua 


t 
z(t) = 8(t) 0 (ty) 2 (to) +) (2) 0 (2) X (2) de, (13) 
to 


re §(¢) — ®yHyaMentaJibHaA MaTpHIla MJ OAHOPOAHOrO MaTpHyuHOrO ypaBHe- 
HHA, Tosyyaemoro u3 (11) mpu X (t)==0, a 01(¢) —o6patuan matpuua. 
O6ostayas yepes NV (¢, t) MaTpH4Hy!o (PyHKIHIO Beca 


(sic) 2017 an), (14) 


mpefcTaBuM pellenve (13) B Buge 


i 
z(t)=N(t, to) 2(t) +\ NUE, =) X (ade. (15) 
to 
Tak Kak cbyukuwn X,(¢), y KOTOpbIX wo; ([=1,...,n), ToxMecTBeH- 


WO PaBHbl HYJIO, TO 9JIEMCHTbI MATPHIIbI 2 OyAyT 
r ip ip) 

a= UNalt, to) Zr (to) + \ Dd) Nie; (ts 1) Xo, (0) de (j= 1,...,7). (16) 
=] te i=1 

222, 


YuuTbiBad BbIpPaxeHHaA (7), KOTOPbIMH OMpeyeseHbI Xo; (¢), Nomyuum 


Z(t) = Din (ty to) 24 (to) + 


GT VE 
Bi; (7) lee 
+) 3 Milt Driers lo Keel wexiare) (17) 
te =lie] 
OG6o3Hayan 
| : By; (7) 5 
Weel Nicotine | Urania ms, 1 = Inet) 
t=] 


‘TipeyctaBuM oOtlee pellienve B Bue 


n 


r t 
z(t) = BNinlt, Eeata \ Wilt, <)xi(a)de (j ST eel 


l=1 be 


®ynkuna W;;,(t, t) MoxeT OblTb Ha3BaHa (cbyHKuMeli Beca MO KOOpsMHaTe 
2; WIA BHeLWHeEM CHJIbl, MpHJIO%KeHHOM B ypaBHeHHM HOMep S HCXOJHOH CHCTeMbI 
ypapHenuii (1). IIpu dukcupoBanuom 3HayeHHH 7 apryMeHTa 7 ona MmpeycTaB- 
JiseT COOOM 3aKOH JBHXKCHHA CHCTeMbI MO KOOpAMHaTe z; Mog BoO3sselicTBHeM 
€JMMHHYHOrO yyapHoro HMMMyJIbca xs(t)=d(t— 7%) MPH YyeOBHH, 4TO BCe 


OCTaJIbHble BHEIMHHe CHJIbl x, (t) =O (u=—1, 2,...,s—1, s+1,...,n) u 
YTO HauaJIbHbIe OTKJIOHCHHA Zp, (f,) = 0 (R= 1,..., 7). 
M3 Bpipaxenua (19) BuqHO, 4YTO 3aKOH [BH XKeHHH 

Z(t) =Wys(t, u) (J=1,..-,7) (20) 


MOXKHO TIOJIYYHTb H B CHCTeMe, CBOOOJHOM OT JeHCTBHA BHeIJHHX CHU, T. e. 
(mpH x,(t)=0 (R=1,...,n), eCNH MNpPHHATb HauvaJIbHbIt MOMeHT BpeMeHH 
9 = % H 3afaTb HauaJIbHble yCJIOBHA 


B;; (to) 
20; (fo) a ae (93 = Oy, SQ,-225 Cn); 2p (to) = 0 (p# Gz). (21) 


Tako BapHaHT ompefeseHua dyHKunH W;s(¢, t%) MoxKeT OKa3aTbCA Leue- 
) cooOpa3HbIM TIpH MpHMeHeHHH JIA STOH WeJIM 9SJIeKTPOHHbIX MOJleJIMpyroulux 
yCTpoucTB. 

) Ilepetizem Tenepb K BONpocy O HaKOIJICHHH BO3MYILeCHHH B paccMaTpHBae- 
Molt cucteme. IlomoxxeHHe CuCTeMbI B ()HKCHPOBaHHbIli MOMCHT BpeMeHH f¢ = fy, 
corsiacHo (19), onpeyemaeTca BbIpaxkKeHHAMH 


Det ty 


(Cae EAE CE Oy \ Wi (tr x) xy (0) de (j =1,... 57). (22) 
k=] 


l=] Fo 


Tlonaraa, 4To BHeIUHHe cHuIbI x, (¢) orpaHHueHbl 10 Mojlysio 
|x (t)| <Ki (23) 


|w yuntpwan (18), nomyuum oleHKy HaHOovbIlero BO3MOXKHOO OTKJOHEHHA 10 
) HEKOTOpOH KOOpPAMHaTe CHCTeMbI Z; B MOMCHT BpeMeHH ty 


r | n By (t) 
|zi (és) 1<| Dy Min (dr 40) 2x (Eo) ZN pods) Ie ey dt. (24) 


| RL 


n ty 
+ >) Ki\ 
l=1 t 


SameTHM, 4TO, Kak H3BecTHO (°, ©), 
N jo; (t, 7) a Lo; Ca); (25) 
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rye Z,(t) CyTb HHTerpasbl MOcTpoeHHOM Jia cHcTeMbl ypaBHeHHit (10) conmps- 
2KeHHOH CHCTeMbI ypaBHeHHii | 


dZ ‘ 
— aaa (2) Zt OG eee (26) 


TIPHHHMalollve Ip t= ¢t, 3HaueHHA 
Zs(h)=1; Za) =0 (R=1,2,...,f-1, j+h....9. 2) 
Ilostomy Bbipakenve (24) MoKHO ee! ee B Bue 


+ Seal | Sze 


| 
Zitz) |<] D) Zn (to) 2n Eo) 
bet 
rye Zg, , &) olpejeseHb! corviacHo (26) u (27). M3 yka3aHHoro BbITeKaeT TaK- 
Ke H MeTOMl ompeyeJeHuA BesMYHH |Z; (t1)| C MOMOLMIbIO 3JIEKTPOHHbIX MojesH- 
Py!OWHX yCTpoHcTs. ! 
Ja HeCTallMOHapHbIX JIMHeHHbIX CHCTeM, OMHCbIBaeMbIX AudepeninaJIEHbI- 
MH CS | 


(28) 


Sm D)te = ODER OI) Gate. (29) 
R=1 
aHasioruyuHo (17), NowyyHM oOulee pelleHHe B Bue 


= D)Njn(t, to) Ze (to) + | 
k=] j 
t 


+\> >) Vio; (¢, 7) *) oS Ri [La (0) Xue) + Re le) a1] de (fee (30) 


til i=] 


M3 ee) OMpeesHM TolO%KeHHe CHCTeMbI B MOMCHT gee C= ty 


2; (t1) = Sn se UAE Uee SMe tt # i)x(i)— SM Myr (ta, to) x1 (to) — 


1 


—> \ lap Mas (A, iD) aan Sh Cai 2) | x1 (2) ds (ae ee (31) 


l=1 + 


oO 


re 
Myr (t1, 7) a ae (ae ie ar rs) lta 
i=l 


By; (T) 


Sit(tas 8) = DM jor (bus *) aeay Re) (32) 
Orcioga mpu | x7 (t)| << Ki nomyuum pasa z; (ty) ouenky 


[zi(ti)|< jh (ty, £9) Zn (Lo) |+ DK Mig) \ og 
Le] 


: | 
d 
+ | Milt, to) | + \ |e Min (f1, t) — Sy (ta, *) a}. (33) 
| 
Mocxosexuit rocy JapcTBeHHBIl Sonne Tlocrynusto 
uM. M. B. Jlomonocopa 8 III 1958 
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Hokaays Akagemun nayrk CCCP 
1958. Tom 121, Ns 2 


MATEMATHKA 


A. A. CAMAPCKHM 


YPABHEHMNS TAPABOJIMYECKOrFO THA 
C PA3PbIBHbBIMH KOI®S®YHUHEHTAMH 


(ITpedcmaeaeno axademukom M. B. Keadouuem 8 III 1958) 


1. Paccmarpupaetca meppat KpaeBat 3ayaya B oOmactn JI (q(t) <x< 


SNntil(t), O<t<T) ana ypapnenna 


| 
| 
| 


| 


Lu = Uy, — uy —a(x, thu,—b(x, t)u(x, t)=—f(x, t) (1) 


B cCJlyyae KYCOUHO-HENPepbIBHbIX HM KycOuHO-AMdppepeHuMpyeMbIx (cbyHKuHh 
a(x, t), b(x, t) uf (x,t). K ypapyenmio (1) c momoulbio u3BecTrHoro mpeo6b- 
pasopanna (1) cBOoxMTCA OOulee ypaBHeHve MapaGovmueckoro Tuna. B yactuoctn, 
ypaBHeHHe Tel JOMpOBOAHOCTH 


up =(k(e, Duets ) (ele > ky >0) (2) 
yT€M 3aMeHbI MepeMeHHbIX 
C dau z 
66 = a ———— ar t = t (3) 
Va («, 7) 


MpeoOpasyetca K Bugy (1). Ecau k(%, f) umeet pasppip |-ro pofa Ha HeKo- 


TOpoH KpHBOoH C, TO Ha 2TOH KPHBOHM OObIYHO CTABATCA YCJIOBHA HelpepbIBHO- 
ctu u(x, £) u moroKa (— ku-): 

A w=eOp (ei; | = 0. (4) 

B HOBbIX MlepeMeHHbIX (3) YyCJIOBHA COMps2KeHHA (4) HMeIOT aHaJIOrM4HbI BUY 

[uj=0,  [VRu,] =0. (4’) 


2. PaceMoTpHM KOHeuHOe UHCJIO HeMepeceKalollMxca NonapHo B Z{ KpHBbIxX 
{C;}, i=0, 1,...,n+1, 3afanHpix na oTpesxke OKIT< T ypaBHeHuaMu 


x =, (t); mepenymepyem ux TaK, YTOODI yz, (t)< Mz, (£) MPH %1 < le. 


O6o3Hauum A;, JJ cmenyroulMe oOulacTH: 


ier bh) x =. ray (tb); 0<t<7), ee sepa 


H BBeeM HeEOOXOJMMbIe JIA MavbHeHWero ONpeeJIeHHA: 
ray Pe ie 
1) CopokynHocTb KpuBbIx {Ci}, 04 GA + 1, lpHHayiexkauluxX 3aMKHY 


toh o6uactu J, o6pasyetT Kamacc Ky, eC: a) Kaxkjlai KpuBan C; (0O< 
<i<n-+1) aupbepenuupyema HU MponsBosHas y(t) YOBJIeTBOpAeT Ha OT- 
peske O<¢t<T ycnosuto Ténbgepa MopadKa ¥; 6) KPHBBIe {C;} momapHo He 
mepecekaiotca B JI. , 

2) Pynkunsa p(x, ft) puMHaAMe KUT K MAccy Ay (p € Ay), ecm ona 
onpejlesieHa BO BCeX OOaCTAX A; (O0<i<n) HB Karo o6mactu A; yoBuie- 


TBopset ycsoBuio Tésbyepa mopsqKa y>0 no ¢ uM MopaqKa x >0 no x. 
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OuesugHo, uTo p(x, ¢) aBaAeTca B A KYCOUWHO-HelpepbIBHOM (PyHKUMeH, Tak 
KaK OHA HMe€eT MIpefeyIbHbIe 3HayeHud Ha KPHBoOH C; (0<i<n+]). : 

3) Dynkuna u(x, t) ecTh peryAApHoOe pellenHHe YpaBHeHH s (1) 
ecJIdM OHa YOBJIeTBOpseT ypaBHenuto (1) B JI uw yCJIOBHAM Ténpyepa B A, aee 
MIpOHSBOAHbIC Uy, Ux, Us ABMAIOTCA CPYHKIMAMH HeKOTOPOTO KuJIacca A,. 

Hactosmlat pa6ora BO3HHKJIa B CBA3H C HCCJIeqOBaHHeM CXOJMMOCTH Pas- 
HOCTHBIX MeTOJOB, IIPHMeHAeMbIX JIA pellieHiaA YypaBHeHua (2) B CMyyae pas- 
ppiBHoro k(x, ft). ostomy wac untTepecyeT perysiapHoe pellienHe. 

3. TlocraHoBKa 3ayaun. TpeOyerca HaliTH peryJIApHoe B Jl peeve 
ypaBHenua (1), yOBJeTBOpsIOUee HadaJIbHOMY YCJIOBHIO 


u(x, 0) = 9(), (5) 
TpaHHuHBIM YCJIOBHAM 


(M(t), t) = y(t), WU (nts (t)s 4) = Ue (2) (6) 
WM YCJIOBHAM COINPAYKeHHA Ha M KPUBbIX C; 


Uni = Ugi, Qui (t) (Ux) ni saa Uf sees (t) Uni = Wai (t) (Ux) Be Uf (7) Uni | 
YWJIv | 
(uji=0, [que—ruj;=O0 mpax=aqlt) (l<i<n), (7) | 


rye feel = Une — Ug7, Uni i (CE) +0, Ds Uni = u(y (t)—9, t) w yo ie 
B uacTHocTH, WIA ypaBHeHHua (2) HMeeM: 
Gu = Vo, Graal [ee (a1, a=0,5k~? ky — x7, O= 0. 


JoKasaTeJIbCTBO CYLI€CTBOBaHHA pellleHHA ITOH 3ajlaui MpOBOAHTCA B He- 
CKOJIbKO 9TaloB: 1) crpontca cbyHKuMaA ucTouHHKa G(x, ¢; & t) ToH »*e 3a- 
Wau [IA ypaBHeHHA Us = Uxy WU foe =Sne = 0; 2) M3Zy4aloTCH CBOHCTBa TelI- 
JIOBbIX MOTeHUHAJIOB, OOpas0BaHHbIX C MOMOLIbIO G(x, ¢t; &, 7); 3) pelenne 
ucxofHOM sayaun (1), (5)—(7) c nomomtbio G cBOAHTCA K MHTerpaJibHomy | 
ypaBHeHHIO, KOTOPOe pelllaeTCH MeTOJOM NOCJIeAOBaTeJIbHbIX NpHOuHKeHHH. 

4. Mynxuua uctounvka G(M, P)=G(x, ¢t; &, +) Halle sayaun as | 


ypaBHeHHA Uy; = Uy, ABJAeTCA pH M=4P peulenvem ypaBHeHHi G; — Gy, =O) 


u G,-+ Gz: = 0, a mpH copnayennu aprymentos (M = P) umeer ocoGeHHocTs} 
Toro ke THMa, YTO H (PyHaMeHTaJIbHoe pellleHHe 


G.(M, P)=G,(%, & t—1)=(2V n(t{—7)) 1 exp [— (x — £)? / 4 (t—2)]. (SF 


Kpome toro, G(M, P) ygopmersopser rpaHnuHbiM ycjlopHiam G =O, ecm 
ME€C, umm PEC, (s=0, n+1), w yenoBHaM conpsaxKeHHA 


[Gra==20, E |= 0 mph MECw=x70)), 1<i <n: (9) 


G ce ee 
Be o Le — 7G] =o np PEC; (E=% (2), 1<i <a. (10) 


Yepra cBepxy o3nayaet, uTo G paccmaTpupaetes Kak (pyHkuna TouKH P (S, 0) 
Orcioqa BUHO, TO G ABMAeTCH paspbIBHLIM pelleHHeM cCompsKeHHOrO ypaB- 
He€HHA TeMJIONPOBOHOCTH. | 


Byyem uckaTb napy dynkunii G(M, P) u G(M, P) B suze 
n+1 | 
G(M, P) =G,(M, P) + D)Vi(M, P); (11) 


£=0 


i) 
dS 
lor) 


n 


G(M, P) = G,(M, P) + SW. (M, P)+V,(M, P)+Vn4r(M, P), (12) 
ar re ae 
t 


Vi(M, P) =| Go(x, 1: (6), £ —9) pz (0; P) dO. 


W:(M, P) = 2(%e (nc (8), & 6—+)p; (6, M) dO, (13) 


Tt 


t 


Vs (M, P)=\G,(%5(H), & 9—*)us(; Md) (8 =0, n+1) 
Tpe6ysa BbinowHeHHA Ya G(M, P) yenosnit (9), nonyuum n+ 2 = unrer- 
PaJbHbIX ypaBHeHHA AA PyHKUHH w,(f; &, t) (O<i<n-+ 1); yenosus (10) 
naa G fat n+2 ypapuenna ya p,;(t; x, t) (O<i<n-+ 1). Jloxaszatenp- 
CTBO CYyIleCTBOBaHUA pellleHHH STHX [BYX CHCT€M HHTerpasbHbIX ypaBHeHili 
‘qa C;€ Ky MpoBoxurcA MeTOOM TocweqOBaTeIbHbIX MpHOsMxKeHHI. 


Vimeet mecto toxyectso G(M, P)==G(M, P). 


5. PaccmotpwM motenumat F(x, ¢) = \ Gy (x, 8) € =") 7 ().- tdéds, 
Alt 
roe As = (% (t) <CE< Mnpi(t), O<Ct<#). say 
Jiemma 1. Ilomenyuan F, (x,t) aeanemca peeyaapnoim @ JI pewexuem 
| ypaeneHua uy == Uxx + [ (x,t), yOoeremeopsrowjum YCAOCbUAM CONpsAdeHUA 


ot — 0 Wows 0, [Pole 0 “pus oe at) =i lacey an), 


eCAU BoinoAHeHel ycaoeuan: 1) C;E Ky, AO<Kicn+1, y>O0; 2) f(x, Zt) can 
i (x; t) € Ax (eters ye OS) | (Xen) ie pu Ler), Sat toe 
ee) i7-= Omnpu x= 77(0), | cin. 

6. Jiemma 2. Homexyuaa F (x,t) = \\ G (x, t;é, t)[ (&, t) dé dt aenanemca 

zee 

peeyaspnoim 6 Jl peueHuem ypaeHeAua U; = Ux, +f (x,t), yOosremeopsmuyum 
epaxudnoim ycaocuam F =O npu x=%s(t) (S=90, n+ 1) u ycaoeusm co- 
MpsANCeHUA 
HF]: =0, (9F sl =0, [Fart 0, (t) Pet fle = 0 npu x=, (f), 1<icn, 


cau BolnoAHeHoL ycaoeus 1) u 3) saemmot 1 u, Kpome moeo: 2a) f € Al, 
20e Gee int A coc.e >), > 0; 4) myrkyuu g(t) u q’,, (t) Kycouno- 
HenpepvleHol Ha ompeske O<t<T. 

| 7. Tak Kak (byuKuua G (x, t;&,*%) paspbIBHa MO MepeMeHHBIM (®, 7), TO MO2KHO 


pacCMaTpHBaTb [Ba MOTeHIMaJla MpoctToro CJIo# 
t 


VI", t= \ G(x, t; 4; (0) 0, 9) v (6) dO 


0 
BOJIb HEKOTOpOli KpHBOHM Cj (x = 4 (t); 1<j<n). 

Jlemma 3. Momeayuaan Vj (x,t) u V" (x,t) 6doab’ HeKxomopott Kpueoti C, 
us kaacca K, (y >> /2) aeasiomca peeyanpHomu 6 Jf pewlenuamu ypaenenua 
Uy = Uxx, CCAU BbINOAKHEHbL ycaosue 1) zemmol 1 (OAH y>*/2), Ycaoeue 4) 
nemmo. 2 u, Kpome moeo, v(0) = 0, @ npouseodxasn v' (1) KYCOUHO-HeNpepolena 
na ompesxe O<t <T. Ha xpueoix C; (1 <i <n) npouseodnole Vie Oey oe 
Vir" ydosnemeopsiom HeKomopelm YCACBUAM CONpAICeHUA (komopole, eeudy 
ux epomosdKOCMU, Mbl 3d0eCb He npueooum). 

3* A2t 


8. Pemenue ucxomuHol 3anaunu. [peqcrapum peuenue sanauu (1) 
(5) —(7) B Buge cymmpr u (x,t) = v(x, t) + D(x, ¢t), re 


D(x, 1) =9 [aw (nes (0) — (0) +0 (0)] + (4,4) 


plOpaha Tak, 4TO b (H(t), f) = 


ecnu M (x, t) CA; (O<i <n). Pynxuns p (x, 1) B 
Ny | 2 egos nde at cee ate ae 


S(O PO nO), t) = Up (t) — us (0 
(lr 7). 


®MyuKuna v (x,t) yOBseTBOpHeT ypaBHeHHIO Lv =—f, f= f+L®, ny 
JIGBBIM HavaJIbHOMY H TpaHHUHbIM YCJIOBHAM, a Tak2xKe YCJIOBHAM COMpAxXKeHMI 
(vel; =0, [gv,—ro]; = —v (F) How wa Hit Leet, 


rae y(t) = a [qD,,—r®];. Dopmyna [puna paet ypaBuenve Ass v (x, £) 


v(xt)=\\ 6%, 689) [26 ORE D+ FE 906») +769) dede— r 
At 


sire 
— > \[ Gt +0, 6) ye (1 8) — G(x, £5 "2 (8)-+0, 8) v (8) | a6 
7=10 

9. C nomoumlbio ypaBHeHus (14) nu memM 2 un 3 jOKa3bIBaeTCA? 

TeopeMa CylUlLeCTBOBaHHA H eC HHCTBEHHOCTH. Cywecmeyer 
u npumom eOuncmeeHHoe pewenue ucxoOnott sadauu (1), (5) —(7), onped 
AeHHOe U peeyAApHoe 6 3aMKHYmol OOAacmU JI, ECAU BoINOAHEHOL YCAOBUA: 

1) Kpueoe {C7} (O<i<n-+1) o6pasyiom kKaacc Ky, npuwem y>1,4 

2) FEA}, cde y> 1/2; fr € AY, 20e x >0, y>0; aG Al, DE Aj, cde y>Yy 
av@Ay, b, GAL, 2de x > 0, +> 0: 

3) Pyakyua 9 (x) Na ompesKe No (OV)< S< Nn (0) HenpepoleHa u UMee 
KYCO4HO-Henpepolenole npouseodnole 9’ (x), 9" "Oe a), 6 "(x), npuyem 9” (x) yoo 
Aemeopsem Ha Kascdom u3 UuNMepEanoe 7; (0) ee Ni41(0) (OXNt <n) you 
euro Ténodepa. 

4) Dyvkyuu u,(t), uz (Z) umerom npouseodxole u;(t), us (t), ydoeaemec. 
psrowmue Ha ompeske O<t<T ycaoeuw I Seats nopa0Ka Vi ia | 

5) Pynkyuu gui(t), faz(t), Qni (t), tu (t) (1 <i<n) umewm xKycoane 
HenpepbleHole Ha ompesKe 0D <t<T nepeovie npouseooHese. | 

6) BoinoansAtomcA YCACBUA CO2AACOBAHUS: 


U1 (0) = 9 (7 (9)); U2 (0) = (M41 (0); [ele = 93 99’ rele =O; 
[+ (at+ ye +oe+fie=0 nput=0, x= (0) (l<i<n); 
ui (0)=(9" + (a+) +bo+f) nput=0, x= (0); 
u(0)=(9" + (a+, )9 +op+f) nput=0, x = 4,44 (0). 
10. [Ipumensemprit Hamu MeToy, nosBosAeT OKa3aTb aHaJOrH4uHy10 TeopeM 
H WWI pala [pyrux 3afay, Hanpumep, 1) B Cayyae rpaHHYHbIx ycsOBui BH], 
as (t) Ux (xs, t) + Bs (t) u(%s, t) =us(t), THe *4,—%y(t) (s=O0, 7 -oam 
2 B CJlyyae YCOBHH COMpsxKeHHA Bua [pu]; = 0, [que—ru];=O0 npu xs 
= n(t) (l<i<n) u op. 
B 3aKJIOYeHHE MO/b3y10Cb BO3MOXKHOCTHIO BbIPa3HTb PlyOoK y1o OvlaroyapHocT 
A. H. Tuxonosy 3a qucKkyccuio pesy/IbTaTos. 


| 
| 
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Horuags Akagqemun nayr CCCP 
1958. Tom 121, Ne 2 


MATEMATHKA 


CYHb X9-WIEH 


O DKECTKOCTH HESAMKHYTOM MOBEPXHOCTH HEOTPHLLATEJIbBHON 
KPHBH3HbI TPH HEOPTOPOHAJIBHOM BTYJIOUHOHM CBA3H 


(ITpedcmaeaeno .axademuxom C. JI. Co6oaeeoim 11 III 1958) 


PaccmoTpuM oBasouy S, Ha KOTOpOM HMeeTCH KOHeYHOe UNCIO OTBepcTHit. 
[lycTb B 9TH OTBEPCTHA BCTABJICHbI HEKOTOPbIe X%KeCTKHe HEMONBHXKHBIe Tela, 
(KOTOPble TWIOTHO HX 3aNONHAWOT. OTH Tela OyJeM Ha3bIBAaTh BT Y A KAMH 
(1). O6Oo3HauHM MOBepXHOCTH 9THX Te Yepes L. Takum O6pa30M, MOBepXHOCTb 
|S HaxOJHTCA B KOHTaKTe C NOBepXHOCTAMH LY Bob Bcero KOHTypa. JlonycrTuM, 
{4TO B lipolecce AesbopMaliuH MoBepxXHocTH S KOHTaKT Mexyy Su % He Hapyuuaer- 
ica. OOosHauan uepes U BekTop CMellleHHA TOUeK OBaONAa S, ycnoBHe Hempe- 
)PbIBHOTO KOHTaKkTa Mexkyy S u & mMoxem 3anucaTb B Bue 


Uy = 0 (ua L), (1) 


oF 
Ire v O603HauaeT HOpMasb NoBepxHocTu 4; L — COBOKYNHOCTb KOHTYPOB OT- 
BepcTHi nopepxHoctu S. Ycuopua 9TOrO Bua Ha3bIBaeM BT y 1 O4H BMH 
cBa3 aM H (}). 
B pa6ote (1) HW. H. Bexya pacemotpes cayyal opToroHambHOH CBA3H (T. e. 


'v=:1; | — TaHreHuMasbHad HOopMasib kK L), a Clydal HeOpTOrOHaJIbHOH CBA3SH | 
Obl] PaCCMOTPeH aBTOPOM B paOorTe (?) AVIA NOBepXHOCTeH BpaleHuA. B nacTos- 
Wel paOoTe aBTOp paccMaTpHBaeT STY 3aflayy [WIA MOBepXHOCTH HeOTPHILAaTeJIb- 
}HOH KPHBH3HbI (K>0) c KOHTypaMH, KOTOPbIe ABJIAIOTCA OKPYXHOCTAMH, IIPH- 
'yeM TOUKH YIVIOWeHHA Ha MOBepXHOCTH H30JIMPOBaHHble. 

| 1. O6osHauyM uepes r payMyc-BeKTOp TOoYeK NoBepxHocTH S; U — BexTop u3- 
'ruOaHua nmoBepxHocTu; V— BeKTOp BpallleHuA OecKoHeuno [Masioro usrvOanua, 


}KOTOPbIM OHO3HAUHO OMpefeyAeTCA ypaBHeHHeM 


dU = Vxadr.8 (2) 


Tycrb® L —raaqxaa kpupas, sexamaa Ha S. Ilycth k u x— KpuBusna H 
‘Kpyyenne ee. B kaxxgoit Touxe L Mbl MOxKeM paccMOTpeTb TpHezp mM, Bb, §, 
re s—opr kKacatespyoli K L; m u b— opt! riaBHoH HOpMastH M OnHOpMawn 


| L,<upuyem 
| ds » am 


5 db 
Eis cary ee in RS ce, em (3) 
O6o3HauvM Yepes N BHEIWHIOIO HOpMab S; n= mcos$ + bsin#, rae 6 — 
yroul MeKy M HN, KOTOPbIH OTCUMTHIBAeTCA OT M B HalpaBseHHH YacoBOH 


CTpeJIKH. 
Pasnaraem Bextoppi U, V mo Tpueapy s, m, b B Buje 


U=u;s tunm+ u,b, V= 8 + 0pm + Upb. (4) 


Yuntplpad, TO an =(, ypaBHeHue OeckoHeuHo MaJioro u3rH0aHHA (2)) 
| 
MOXKHO IPHBeCTH K CHCTeMe | 


| 


du 
Up = + Rls — Hp, 
dup, 
Vn, = Tee *Um) 
We eee dup, x 
Ss / poe = i) 5)} 
Us — ie \ ae Te ds tg 0 4 k (Yo Um tg 5 ( ) 
du, 
ds 


> 
Tlyctb v (HOpMaJIb BTYJIKH) BbIparkaeTcA mo Oasucy s, m, b B Bue 


> | 
y= bcost — msint, (6); 


ss 
rye t— yroul Mexy v Hb, WpHyeM C4HTaeM ero MOJIOXKHTeJIbHbIM, eCCJIM OH 
oTcunTbIBaeTcA oT b B HampaBsIeHHH yYaCOBOM cTpeKH. Torja KpaeBoe ycJIOBHe | 
(1) MoxHO 3alvcaTb B BAe 


Up COStT—U7y,SiINtT =O Ha L. (7) 


B wactosieh paOoTe MbI Bcerfla CUHTaeM t NOCTOAHHBIM BJOJIb KaxkKOre 
KOHTYpa moBepxHoctu S. 


M3pectuo, uto dopmya Base (3,°) uMeeT BUT 


a\\ Br 
Ss 


Tlockompky By —a«? <0 npu K >O uw (nr) >0, Korga Hayao HaxogutTca 
BHYTPH MOBeEPXHOCTH, TO 2%KeCTKOCTb MoBepxHocTH S ecTb OYeBHAHOE CuIeACTBHE | 


HepapeHcTBa \rVdV > 0 mp KpaeBom ycvioBnn (7) (°). 


a2) (nr) dS = \rv dV. (8) 
i 


- | 
JlemMa 1 (4). Ecau y(#)— nepuoduyeckaa qynkyua c nepuodom 2r, 
27 2 


27 


BCT \ yde =0, mo \ yrde <\ y’2do. 
0 0 0 
Jlemma 2. Ecau L— oxpyocuocme, mo umerom mecmo Hepaeexcmea | 


\ tn as<\ 5 (Z) ds, (9) 
\ to ds < ie sl ds. (10) 


JokasatTeabcetBo. 1) Myce y=um B culy Toro, uro k= a u 


ds 
2m 21 
( : di, 
\ NOS \ Umdo = \ kuin ds = 7, 48 =0, u3 semMbl 1 cpasy cuenyer (9). 
0 0 igs L a 
2) Tak Kak x«=0 y \ ea ee le Pela TO Ha OCc- 
0 


HOBaHMM JIeMMbI | cpa3y caenyer HepaneHCTBo C10): 
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2. B stom naparpatbe paccmoTpum yCeYeHHbIM OBaJIOH{, KOHTYpbI KOTOporo 
' ABJIAIOTCH OKPYKHOCTHMH, T. e. x = 0, R=const na L. 

Cuayasia paccMotpHM oBasoug S c o_HuM oTBepcTHemM. BplOupaem Hayao 
KOOPAMHAaT Tak, YTOObI OHO HaXOMMJIOCb Ha OCH BpallleHua oKpy2xKHocTu L. 
_ OGosHauuM uepe3 @ yrom MexKLY 2TOLi OCbIO u BeEKTOPOM Fr; O4eBHHO, © =const, 
| ecjIM r mpoberaet no KouTypy L. 

Teopema 1. [osepxnocme S 6ydem ocecmxotl, ecau 


max § —n<t<n — arc tg (max tg 6 + 2tg wp), (11) 
is 


ede ®), = mine (6 omAoWeHUU BolOopa Havana KOOpduKam). 
JokasaTeabcrBo. Yuurbwasx, uro (rs) = 0, (rb) = — |r | cosw,(rm) = 
= —jr|sin®, mp Kpaepom ycnosun (7) nua cucrempt (5) Mbl HMeeM 


2 


A a AG 2 
\rv dv =|r|\ Ines is Fun) [(tg?t— tg? 6) cos + 2 (tg +— tg 8) sine] + 
'f 8 
1 (du, 2 ) | 3 
+ Rk? | —_ — ku, ; (tg? t= cos @ + tg tsinw)? ds. (12) 
k \ ds | 


Jina Toro uro6pl nuTerpat (12) GObi HeOTpHaTeAbHbIM, JOCTaTOUHO, yuH- 
TbIBAA JIEMMy 2, YTOObI yrOJI t YAOBJETBOPAJ OAHOBPeMeHHO CIeyIOULMM JByM 
HepaBeHCTBaM: 


(tg + — tg 9) [(tg 7 + tg 6) cosw + 2sin a] > 0, (13) 
tg «(tg 7cosw + sinw) > 0. 


l13 29Toro HenocpeCTBeHHO cJleflyeT Halla Teopema. 

SaMeTHM, 4TO JIA Toro, YTOGbI NOMyYHT pesybTaT max 6 —z<7 B cay- 
uae 0 <0<(r, HaM HYKHO BbIOpaTh Hayao KOOPAHHAaT CJeLyIOULMM OOpa3om: 
O HaXOjJIMTCA BHeE MOBePpXHOCTH HW COCTaBJIAeT C OCbIO BpallleHHA OKpy2kHocTH L 


yroa » =|t|. B stom csyyae (rn) <0, nosTOMy HYy2KHO JOKa3aTb (rv dV <0. 


L 
SameuauHnue |. Jlerko yBuyetTb, uTo pesysbtat (11) HecKobKO yxKe, 4em 
pe3yJbTaT, nowyueHHbI B (7), rye 6—TKCtKCT—wW. 

J[s MHOrocBa3HOH MOBepXHOCTH Mbl HMeeM CJieyIOULyto Teopemy: 

Teopema 2. JTycmo S — ycevennoiti ogaaoud c Konxmypamu Ly, Le, ..., Ln, 
Komopole seasiomcsn oKpyxcnHocmamu. Ilycmb OCU BpaljeHuA BMUX OKPYdCHO- 
cmetl ecmperaromca 6 OOHOIL mouKe (KOMOPAaA OYyOeM CAYRCUMb HALANOM KOOp- 
Ounam). Toeda S 6ydem oeecmKoti, ecru 


max [0, (max 6; — )] <t; <7 — max [a;, arc tg one te 6; + 2tgw;)] (14) 
ih, ~ 
reat 2 ee ong); 


CuenctBue. pu emynouox ceasax euda (7) yceuennan cepa c KON- 
mypamu Ly,...,Ln O6yOem oeecmKou, ecAau 


max (0, 0 — 2] << — max ((F — W), arctg (tg + 2ctg4,)| (15) 


Re ee 


3. B 9Tom maparpaipe MbI cielvasIbHO PpacCMOTPHM BTYJIOUHYIO CBASb BUA 

en — Ona Ly. 
PaceMoTpuM yceveHHbIt oBasioM, C MOCKHMM KOHTypaMH Ly,...,Ln, Ha 
KaxKOM KOHTYpe oOcyilecTBAeTcA BTYJOUHaA CBAsb Bua U-m=0, 7. e. 
231 


Um, = 0 Ha L;. Torga us (5) cnefyeT us, = const Ha | a: 


‘\ 


d Mea AB 
Va 2 —iutm,) Sian Le |, == Hy8,47Gy Ha Lae) 


ds ds cos, ds 
Cy = Si); 
dk, 
6k; = G1, cos 9; = — Us, FO - (17) 
PaccmoTpuM jipa cayyaa: a) Ha L; 3akpeniena OfHa TOUKA, CJIeOBaTeJIbHO, 
us, = 0 Ha L;; 6) L;— OKpy2KHocTb, T. e. mA =0 na L;. Ecam peasm3yercs 


OHH W3 9THX JBYX cJlyyaeB, TO MbI HMeeM 


Oils: anu dh; = wa L;. (18) 

Tlonb3syacb Metojom VW. H. Bexya (+) nam H. B. Edbumosa (°), MoxxHo 
JOKa8aTb CueYyIOULyIo Teopemy: 

Teopema 3. JIycmb S — ycevennviti oganoud C naocKumu KOHMYpamu 
Ly,-.-,Ln, 20e Ly, R= m+1,...,n, seaatomca okpyscHocmamu. Ecau @ 
Kaocdoe omeepcmue ecmaébraeHa BMYAKA, NepneHOUKYAAPHNAA K 2AABHOU HOpMa- 
AU amoeo KOXMYpa, mo OaaA moeo umobe S Oolaa ocecm«Koti, Cocmamo4Ho Ha 
Kancdom Konmype Li, L=1,...,m, 3sakpenumb OOAY mouKYy, npudem Kpome 
cayuaee, KoOeOa m=0, NKZ u naockocmu KoAMYpoe napaAarernoHol, S 6yOem 
KuHemamuuecKu ocecmKot. 

B cayyae, Kora BCe€ KOHTYpbl ABJISIOTCH OKPY2KHOCTAMH, 9TY TeOpemMy 
MOXKHO OUeHb JIerKO JOKa3aTb CuIeyIOMluM O6pa3om. 

HecuioxKHoe BbIUMCJIeHHe JlacT HaM 


\rv dV =— yr \ ie et —hivin| (rb;) ds + ( neo as ; (19) 


L ay L; 


BplOupas Hayalo KOOpAHHaT Tak, uTOOb! (rb;)<0(=const) Ha KoutType L; 
(§=1,2,...,"), B cuny v,,=R,us,= const (i= 1,...,n) w aemmbl 2 Heno- 


CpeCTBeHHO TOJlyyaeM, TO \rv dV > 0. Oro u WOKa3zbiBaeT Hallly Teopemy. 


If 

Sameuanue 2. PemOc u Tporemetiep B cBoHxX oOaBmeHHAxX K pa6oTe 
H. B. Etpumosa (°) Take Woka3aiu Teopemy JIA cayyan, Kora BCe KOHTY- 
Pbl ABJIAIOTCA OKPyXHOCTSAMU. 

4. Bee w3J10>KeHHbIe BBILIe TeEOPpeMbl HMeIOT Me€CTO TakxXKe [WIA Cyyas, KO- 
ra S ABMAeTCA KYCOWHO-rlaKOH BbIMYKJIOM MOBeEpXHOCTbIO, TOKO. Tpe6yercs, 
YTOObI HA OMH KOHTYP MOBepXHOCTH He MepeceKaJICH C JIMHHSAMH H3JIOMa TIOBepX- 
HOCTH. ITO OyeT NOKasaHO Ha OCHOBe MeTOJa, ucnOmb30BaHHOoro B. BospcKum 
u VW. H. Bexya np foKkasarembeTBe 2KeCTKOCTH BbINYKOH 3aMKHYTOH MoBepx- 
HocTH (7). 

B saklouenne Bbiparkalo cepyeunyio 6ularogapHoctb VM. H. Bexya 3a no- 
CTaHOBKy 3ajlauH H IWeHHY!O TMOMOLILb. 


Mockosckult rocyapcTBeHHbIt yHuBepcuTeT Tlocrynusio 
um. M. B. Jlomonocosa 8 III 1958 


UMTHPOBAHHASA JIMTEPATYPA 


1VY. H. Bexya, Teopna o6o6mennoli ananutuyueckoii @yHKUMH HM ee TpuoKennsa B 
MexaHuke H reometpun, 1958. * Cy ub X 9-m19H, JAH, 116,N 51957) oe Bey binu sae 
Ke, J{uphepenuvaibuaa reometpua, 1935. 4°T. 1. Xapau, J. E. Jintrapes ya, 
lr. Iloaua, Hepapenctga, 1948, crp. 223 5H. B.E dumos, Yen. matem. nayk, 3, 
B. 2 (1948). ° H. B. Ebumos, Flachenverbiegung im Grossen (mit einem Nachtrag von 
E. Rembs und K. P. Grotemeyer), Berlin, 1957,S. 211. 7B. Boa Pica Tene ioe Lieebres 
K y a, H3p. AH CCCP, cep. matem., 22, Ne 2, 165 (1958). 
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loxrnann Aragemun nayr CCCP 
1958. Tom 121, Ne 2 


MATEMATHKA 


CA O-lWMH 


NOJIOKKUTEJIBHBIE ®YHKUMOHAJIbI HA AJIFEBPAX 


(ITpedcmaeaeno axademuxom IT. C. Anexcandpoeoim 11 III 1958) 


| Tlycrs A— kommyratuBuaa amreOpa Hay nosem jelicrBvTesbHbIX uNCem Cc 
[C]MHM4HbIM 3JIEMeHTOM €. OOosHaunM uepes Wt mpocrpaHcTBo Bcex romomop(pu3- 
Mop M anreOppt A B Nose JeHCTBHTeJIbHbIX HCE, YAOBMETBOPAIOLIUX YCJIOBHIO 
je(M) = 1 (1. e. MakKCHMaJIbHBIX HeaoB). 3aqaluM TONOMOrMIO B MHOKECTBE 
Wt Kak cuaOylo TONOOrHIO, ONpeeeHHy!O CeMeHCTBOM Bcex (byHKkuui x(M), 
Ix @ A. Qnement x€ A HaspiBaeTCH HEOTPHMATeCMbHBIM, CCIM JWIA mO6OrO 
(romomoptbusma M € Wt uncno x (M) > 0. JInnetinpii cbyHKumonan F na anre6ppi 
'A Ha3bIBaeTCH MOJOKUTebHBIM, ecuH F S20 uv AA m060ro HEOTPHIaTebHOrO 
lonementa x €A umeem F (x) > 0. 
| Ecau F nojoxutenbypi, to F(x?) >0 gaa x GA, Tak Kak x?(M)= 
i= (x(M))?>0 ana MEM. Ho oOpatrHoe HepepHo. Hanpumep, ecan A — 
‘amreOpa Bcex nomm“HomoB p(t,s) OT AByX MepeMeHHbIX Cc elCTBHTeJbHbIMH 
/Kosdpuuventamu, To Mt OymeT msocKocTbiIo NepemeHHE!X (t, s). B atom casyyae, 
/Kak nmoKa3ama P. B. Sapxuua (+), Ha A cyllecTByeT He paBHbIli TOK eCTBEHHO 
HHYJIO JIMHeHHbIN dyHKuNOHal Ff, yopseTBopsiouwMh ycsoBuio F(x?) >O0 aaa 
'mio6oro x€ A, HO He ABJIAIOULMUCA MOJIOKUTEJIbHLIM. 
B wacTosmel 3ameTKe faeTca HeOOXOHMOe UH JOCTaTOUHOe YcJIOBMe JIA 
TIOJIOMRKUTEIbHOCTH (PyHKUMOHaa Ha asIreOpe CO CYeTHbIM YHCJIOM OOpa3syIOWHXx. 
Teopema. IIlycmo F — aunettuoilt dynkyuonan Ha areeOpe cocuemHolm 
4ucnom oOpasyrouux. Toeda caedyrujue MpuU YCACBUA IKEUBAACHMALL: 
1. @yxKyuonan F noaoocumesren. 
2. Ha mnoowecmee It cywecmeyem maka nonostumenonan mepa pw.(M), 


F (x) = | x(M)du(M). 
WM 


3. Jaa Kaocdoe0 Oeticmeumearbnoeod NnoAnowumMeNbHO2O NOAUHOMA N(ty,..-,tn) 
-cmenenu 4 u AtoOolx x1,...,Xn€ A umeem mecmo Hepaeencmeo 


JEG Ctomne i) es 


OrmetuM, 4uTO B (OpMyMpOBKe ycsoBuA 3 STON TeOPeMbI HEJIb3q 3aMeHHTb 
MOJOMKUTEJbHbIC MOJIMHOMbI CTeMeHH 4 MOJOXKUTEJIbH‘IMH NOJIMHOMAMH CTEIIeHH 2. 
Tloxa3atTeapberso. Jlocratouno AoKa3aTb, YTO M3 ycnoBNA 3 cHeqyeT 
-ycnopne 2. IlycTb {X.} — jMHelinbIi 6a3Hc asreOppl A, roe «El, [ — Muo- 
3KeCTBO BCeX LesbIxX uncen. TlonoxKxuM x), =e u F(e)=1. Kaxkpomy «>0, 
a €] moctaBiM B COOTBeTCTBHe OHOMepHoe mpoctpancTBo E,. Ilycrh E= 


= I] E,,— pouspemenue mpoctpancrs E,. Paccmatpupaem u€ EL kak sMHeli- 


a“a>0 
HbIli (PyHKMMOHaT Han A, MOMaras, uTO U (Xe) = U,— &- KOOPAMHaTa u, HU 


moioxuM u(e)= 1. Torga NCE. 
233: 


| 


Ilyctb C,(E)— npoctpancrsBo BceX TaKHX HeMpepbIBHbIX (pyHKUMH 9 (u) Ha 


E, aro ©(u) 3aBHCHT TOJIbKO OT KOHEYHOFO YMCJIa KOOPAHHAT Uy, Us,.-., Un 
| 
cyulecTByeT Takad WocToAHHad Cc, uTO |9(u)|< Us, + 
a1 


Ilyctb P,(E) — nognpoctpanctBo mpoctpanctsa C,(£), cocTosikee “3 BCeX 
MOJIMHOMOB p(u)EC,(E) of uz crenenu 4. Onpegenum JIMHeHHbIM PYHKWHOHA J 


F wan Py(E) nocpencrsom cbopmyvtbl 


FP (p (arta: 5 ya Gi, ees ea) (1) 
WA p (uy, Ug,..+,Un)€ Py(E). U3 ycnosua 3 cmezyer, TO 
F(p)>0 
Kora Pp (Uy, Us,---,Un) > 0. H3 memmpr M. Kpelina (?) BbireKaeT, 4YTO MOXKHO 


mpoyomKuth F ua C,(E) ¢ coxpaHeHvem mosoxKHTeIbHOCTH, T. e. F (9 (u))>0. 
aa o(u)>0 u pp EC, (E). | 
Ilyctb C’,(£) — noyznpocrparncTso Notas sl Mg C,(E), cocrosuyee 3 BCeXx | 


TakHX (yukon @(u)EC,(E), wro lim | ¢(u), / Id uy = 0 Aa HeKoToOporo 7. 


| uy, | 90 Y=) | 


Ilo treopeme Pucca cyllecTBy!oT aetna MeDB (Ue ites eee re | 
TakHe, 4TO | 
F (9) = 9 (4) di (gy tags +4 Hay) 

Kora (tu) €C,(E) uv o(u) 3aBHCHT TOMbKO OT Us, .-- , Ux,+ SAaMeTHM, UTO 
(du (Ux, +++ » Us,) =F (e)=1. Mo teopeme A. H. Konmoroposa(?) na E 


CylecTByeT Taka NOJIOKUTebHaA Mepa p.(u), 4TO 


F (@) =\ 9 (a) de (w) 


i 


mst @ €C,(E). Tlosromy, ecau 9 €C,(E) u o(u) > 0}, To 


F (@) > \9(u) dv (u), (2) 
2 
TaK KaK @(U) MOXKHO AallNPpOKCHMHPpOBaTb MOHOTOHHOH MOCJIeOBaTeJIbHOCTHIO 
NOJOXKUTEbHBIX CyYHKUHH us Cy (EL). 


J\na moOnrx «, a €/ cylecTByioT Takve JecCTBHTeJIbHbIe 4UACAa ath), uTO 


= (k) 
XaX oy, SD xns 
k 
rye ath), = 0 ja Bcex k, KpoMe KOHeY¥HOTO 4HCIa. 


Ilycrb £4. — mogqmpocrpaucTBo mpoctpanctBa E, cocrosmjee u3 Tex sue> 
MeHTOB u€£, KOTOpbIe yAOBJeETBOPAIOT yCOBHIO 


Leajat (U) = U (Xq) U (Xa) — py A) (Xp) = Uallr — Sahu 
R 


a’ 


Torna Mt=  Exv. Ho us (2) cnenyer 


wa EL 


Olek (rae =), atin) | Sh \ Law (it)2du(w). 
Rk 


5 


Tlostomy 


dy. (u) =0 
E—E yy 
HU, CJIeOBaTeJIbHO, 
dur (u) = 0. 
E-Xy 
‘Tem caMbIM 0Ka3aHO, UTO 
F (@(u)) = \ 9 (M) de (M) (3) 
mM 


nr 
Ana @(u)€Cy(E). Ecnu x € A, To cymecrByior tTakue a,, TO x = , AgX q- 
a=] 


M3 (1) u (3) nonyuum, uro 


F (x) = F (Syaaxs) = F (Date) =| (Spats dw) = 
mM 
u ( 


= | dant (4) du (u) = 


mM mM 


x) du (u). 


Tlostomy F (x) yqopmerBopser ycsosuto (2). 
| B 3akOUeHHe BbIpakKato cepweynyio GmarofapHocts VW. M. Tesstpannzy 3a 
| UeHHYIO TOMOIILb. 


Mockosckult rocylapcTBeHHbI yHHBepCuTerT Tloctynus0 
um. M. B. Jlomonocosa 4 II1 1958 


IWMTMPOBAHHAH JIMTEPATYPA 
1P.5B.3apxuua, O gsymepHol mpo6meme momentos, Jucceptauua, MIY, 1953. 


Bria AL xX. me 316 pe K pein, O HeKoToppix Bompocax Teopun Momentos, 1938. SARE: 
Koamoropos, Ocuosupie nonatTua TeopHu BepoxTHocteH, M.— Jl., 1936. 
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Jloxnagn AkagemMun nayx CCCP 
1958. Tom 121, Ne 2 


MATEMATHKA 


C. B. POMHH 


K BOMPOCY 0 CBA3H ME)KAY MPOCTPAHCTBAMH BJIM30CTH 
HW BAUKOMMAKTHbIMM PACLUMPEHMVSMH BIOJIHE PErYyJISIPHbIX 
MPOCTPAHCTB 


(IIpedcmaeaexo axademuxom II. C. Anexcandpoewim 18 III 1958) 


1. 10. M. Cmupuos noxasau (') HamMuHe eCTeCTBeEHHOrO B34HMHO-OJHO3SHAaY- 
HOrO COOTBeTCTBHA MexKy BCeMH OHKOMMAKTHBIMH paClUHpeHHAMH jJlaHHOTO 
BIOHe peryApHOoro mpoctpancTBa KR vw BCeMH MpOCcTpaHcTBaMH OVIM3OCTH, HMelO- 
mumu R cBOHM HOCHTeIeM HM COriaCcOBaHHbIMH c 3afaHHOH B R Tonosoruel. 
[lenbio HacTOAIleiH 3aMeTKH ABIAeTCA MOJyYeHHe STOTO BaXKHOTO pe3yJIbTaTa 
u3 OOULelH TeOPHH KOMMYTaTHBHbIX HOPMHPOBaHHbIX KOUIell. 

Ciopmyupyem, culenqyn (1), HeKoTOpble onpeyeieHHA, HeOOXOHMble LIA 
JlaJlbHeHilero. 

MuoxectBo P, B KOTOPOM HekoTOpble MOAMHOxecTBa A HB OObABIIEHBI OJ1H3- 
KHMH, Ha3blBaeTCH OOUWLHM MpOcCTpauHCTBOM ONU380CTH, ecmH 
BHBIMOJIHEHbI CJIeYIOWMe AKCHOMBI 

Bl. Ecau A 62u3Ko Kk B, To B 6nu3xKo k A. 

B2. Cymma AUB 6nu3ka kK C Tora HM TOUbKO Tora, KOrqa XOTA Obl OHO 
43 MHOxecTB A uiH B Onu3KO K C. 

B3. Kaxkapmli aemMeHT MHOxecTBa P OIM30K K Camomy ce6e. 

B4. Bee P faseko oT mycToro MHOXKEeCTBAa. 

O6ulee MpocTpaHcTBO OH30CTH Ha3blBaeTCA NpoctOo NpocTpaHCTBOM 
6 I H30CTH, eCJIH B HeM, KpoMe akcHom b1—B4, BpinoHeHbl elle Culesyioulue 
aKCHOMbI OTJI@JIMMOCTH: 

Ti. Ecnu Toukn p u g u3 P Onu3Ku MexkKAYy coOoH, TO OHH CoBMayator. 

B,. Ecan Au B Janeku pyr oT Apyra, To cyllecTByeT Takoe pasOueHue Mpo- 
cTpaHcTBa P ua ype uactu D,u D2, 4T0 ACD,, BCD, Ajanexo or Dz u B na- 
neko oT Dj. 

BuusocTb MHOxKecTB OOosHayaeTcA cumMBONOM A (Hampumep, AAB), a 
OTCyTCTBHe OH30cCTH — CHMBosIOM A. 

V3 axcuom Be u Bs cpasy caelyet, uTo m06ble Ba MepeceKalowluxcA MHO- 
*KeCTBA ONMSKH Mexky coOoH. OHakO H3 TOTO, YTO MHOxecTBa A u B ue nepe- 
CeKaloTca, elle He cmenyeT, uTo AAB. 

2. Ilyctb JaHo HeKoTOpoe Obulee MpoctpaHcTBO GansocTn R, KoTOpoe OfHO- 
BP€MeHHO ABJIACTCA HM TONOMOPHYeCKHM MpOcTpaHcTBom. Mpi cKaxKeM, UTO 3 a- 
Aaunan BR ONUNSOCTE COMIacOBaHa Cc uMeImen cea 
BSTOM IUPOCTPAHCTBe TONTOMOTHEU, ECU 10 O ble 1 Ba 
MHOMeCTBA 3A4MbBIKAHHA KOTOPHBX NepeceKawTca”, 
ONHSKH MexAy co6on*, 

B Tonouor“uecKOM MpOcTpaHcTBe MOxXKHO, BOOOMe ToBOpsA, BBeCTH MHOrO 
Ppa3HbIX OM3OCTeH, COrIaCOBaHHbIX C HMerOUeHCA B HEM ToNOOrHell HU He paB- 
HOCHJIBHBIX Apyr Apyry; stu Ouusoctu {A,} oOpasyior uacTH4yHO ynopsfoueH- 


* 
B (') cormacopanHoctb (TaM NpHMeHeH TepMHH «COBMECTHMOCTbY) O1H30CTH H TONOOrHH 
onpeemeHa HECKOJIbKO HHaue. B culyyae MpocTpaHctTB 61u30CTH YKBUBAJICHTHOCTL 3TUX ompeye- 
J€HuK JIErKO MpOBepuTD. 


236 


Hy!0 CHCTeMy, eCJIM CUHTaTb, uTO Ai<A, B TOM HM TOJbKO TOM culy¥ae, Kora 
u3 AA,B cnenyer AA,B. 

Ilycrb P — o6ulee mpoctpaxctso Onusoctu. OnpezentenHaa Ha P OrpaHu- 
YeHHaA YHMCOBaA yHKIHA /(*)_Haspipaetca A-HelpepbIBHOH, ecu M3 TOYO, 


uto AAB, cuenyer, uro mHoxectsBo f(A) f(b) He nycTo, T. e., YTO f He pa3ze- 
JideT MHOxecTB A u B. Ham nonaqo6utea crezyrouii pesybTaT, yCTaHOBJeH- 
HbIH_ 0 cyiwectsy ele B. A. Edpemosuyem (2) B HecKobKO HHOH cbopme. 

Teopema 1. Ecau 6auszocme A, onpedenennas @ monoaceuueckom npo- 
empancmee R, coenacosana c umeruyeticna 6 R monoaoeueti, mo ecakaa A-xenpe- 
polenan dynkyua na R nenpepwiena. 

OcHoBOH JIA MpHMeHeHHA TeOpHH HOPMHPOBAHHBIX KOVIEl, K HCCeIOBaHHIO 
MpOCTpaHCTB OM30CTH ABJIAeTCA cJleqyrolulad Teopema: 

Teopema 2. Coeokynxocms ecex A-Henpepolenelx mynkyuti, onpedenen- 
Holx Ha KakomM-lubo ObWem npocmpancmee Onu3z0cmu, OOpasyem KOAoYO, 3aM- 
KHYMOE OMHOCUMEALHO PasHOMePHOL CXOOUMOCMU U COdep HCAaLUee BMECME C KQDIK- 
Oot dynkyuei f u KomnaeKcno conpascenHyto c Heli qbyHKyUo. 

Moka3sateapecrTso. Ilycth dynxuun f, u f, A-nenpepprpat. Ilo- 
kaxkem, 4TO A-HempepbIBHOH OyyeT H UX cymma f = f, + fz. [lycTb mMHoxectTBa 
A u B Takosbl, 4TO 


i (A)!n F (Bj=I0. (1) 


TlokaxkeM, 4uTO B 93T0M cayyae AAB. Pynkuna f orpaHHyena, mosTOMy 
u3 (1) BbiTeKaeT, 4TO paccTOosHHe MexKY MHOxKecTBamu f (A) u f(B) mpe- 
BOCXOJHT HEKOTOPY!O NOMOXKUTeMbHYIO BesHUMHY ¢. Pa3s06bemM MHOxKecTBa A UH 
B wa TonapHo HenepecekatollHeca MOJMHO*KECTBA: 


n m 
A a U Aj, B= U B 
é==1 k= 

TaK, 4YTOObI Ha KaxKJOM H3 9THX MOAMHOXKEeCTB KONeOaHHA cbyHKuHH fy u fs, 
ObIIM MeHbule, uem ¢/4. Torga u3 (1) H BblOopa ¢ caeqyeT, 4YTO Kaka 
mapa MHoxectB A; u Bp pasfemmeTca XOTA Obl OMHOH H3 CyHKIUHH fis fe 
Ho rorya A;AB;; B cuuly akcuompl B, oTcioza ppitekaeT, uto AAB. 

Jlaee, OweBHHO, 4uTO ecam cpyHKkuna f A-Henpepbipna, TO u Fj, rye 
k=const, u f? roxe A-nenpeppipubl. Orciofa wu 43 oKasaHHol A-Hempeppis- 
HOCTH CYMMBbI B CHJIy paBeHCTBa 


fg ="/l(f +8)?—-P —2@'] 


mloulyy¥aemM, 4¥TO mMpousBexenne A-nenmpeppiBHblx dyHkuHit A-nempepbiBHo.4 
Urax, A-nempeppipuble dyHkuuH Ha R oOpasyloT Kobo. IloKaxKem, 4TO 
OHO 34MKHYTO B CMbICJIe paBHoMepHoit cxofuMoctH. IlycTb 


f(x) = limyfa'() 


u Bce (pyHKunn f,(x) A-HempeppiBHbl. Ec f(x) pa3syeser Kakve-sIMO0 Ba 
MHoxkKecTBa A u B, TO, OYeBHAHO, UX pa3zfemtoT H Bce fp(X) Mp ocTaTOUHO 
6oubiuux n. CneqopatenbHo, AAB. Tem campim ycraHoBsieHa A-HempepbiBHOCTb 
f (x). Ouesugua A-nenpeppiBHocT (pyHKILHH, KOMIIeKCHO Comps»KeHHOH K A-He- 
Tipe pbIBHOH. 

3. Ilycrh R — HekoTopoe TOMOJOrHyecKOe MpocTpaHCTBO HU Oa IIpOu3- 
BOJIbHOe TMOLKOMbUO KOJIbIa OpaHHYeHHbIX HeMpepbIBHbIX PyHKUMH Ha HeM. 
Onpegzeium B R OH380CTb MHOXKECTB, NOJOXKHB, UTO AAB B TOM H TOMbKO TOM 
cayuae, ecu BC cyulectByerT yHkiMA f(x), paswesm0llast STH Ba MHOXKECTBA. 
Jlerko mpoBepuTb, TO ONpeseeHHaA TaKHM OOpasoM B R 61H30CTb yOBue- 
TBopseT akcnomam B1—B4, a Take u akcnome Bg. Ecuin xe nogKombuo C Ta- 
KOBO, 4TO JIA AByX teveK x, YER BC cyllecTByeT pasfemAollan Ux (byHKWHA 
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(qu CyWeCTBOBaHHA TaKHX MOMKOJeI, HY2KHO MpeAMOJOAKUTb, YTO R Bioline 
peryJIspHO), TO COOTBeTCTBYIOUIee OOlee MpOCTpaHCTBO OHSOCTH YOBJIeTBO- 
pseT u akcuome 71, T. €. ABJIAeTCH TpOCTpaHCTBOM Ou1H30CTH. BIH30CTb, KOTOpad 
onpeflesseTcd B TOMOMOrHYecKOM MpocTpaHcTBe R yka3aHHbIM BbILIe OOpa3soM. 
C MOMOLLbIO NoKoubua C Kouba BCeX HelpepbIBHBIX (pyHKWHH wa R, Hasbi- 
paercdA DY HKWHOHAATLHOM OUN380CTHW H OOosHayaeTcA Ac. 

Teopema_ 3. Ilycme R — monoaoeuueckoe npocmpaxcmeo, A — xe- 
Komopas obtyast 6ausocmb 6 R, coeracoeaHHas c onpedenenHot 6 R monoaoeuet,. 
u C—Koaoyo ecex A-nenpepoienoix qyxkyuti na R, omeeuwarowee A. Toeda. 
Ac<A. Ecau ote R — enoaxe peeyaspHoe npocmpaxcmeéo u 6ausocme A ydoe- 
aemeopsem axcuomam Ti u B,, mo A = Ac. 

Tloka3zsatTembcTBo. Ileppoe yrBepxfeHHe TeopeMbl HelocpejICTBeH- 
HO cylekyeT 43 ONpeyenenun A-HempeppiBHoctTH. JlevicTBuTebHO, ecu AAB, TO 
Au B ue pasfenatorca HuKakoH cbyHKuHel u3 C u, cneqoBaTeibHO, AAcB. 

JA MOKa3aTesbCTBa BTOPOTO yTBepxKJeHHA TeOpeMbl AOCTATOYHO MOKa3saTb, 
YTO B 3TOM Culy4ae WIA JOObIX JBYX JasleKHX MHoxecTB A HW B HalfeTcA pasye- 
aatoulaad ux A-HempepbipHaa dbyHKuuA. CyllecTBOBaHHe TakOH (yHKUHN JIA 
JMOObIX JIBYX JaJleKHX MHO2KeCTB JOKa3aHo B padote B. A. Edpemosnya (’). 

4. Kak u3pecTHo (3), BCAKOe 3aMKHYTOe MOAKONbUO C KOJIbILa BCeX Orpa- 
HHYCHHBIX HelpepbIBHBIX (pyHKUMH Ha BNOHe peryApHOM MpocTpaHcTBe R 
Takoe, 4TO [WIA JOObIX JByX TOUeK 43 R BC HalifeTcA pasfeAoulad HX PyHK- 
WHA, MopowkfaeT HeKoTOpoe ONKOMMAaKTHOe pacuiupeHHe Re mpoctpanctBa R 
(9TO pacluMpeHHe CTpOWTCA KaK MpOCTpaHCTBO MaKCHMaJIbHbIX HJeaJIOB KOJIb- 
wa C). O6paTHo, Kaxkjoe OuKOMMAaKTHOe pacliupeHHe mpoctpaHcTBa R mMoxer 
ObITb NOJYYeHO YKa3aHHbIM CMOCOOOM C MOMOLMLbIO HEKOTOPOTO MosKobWa C- 
Tlomyuatoujeecah TaKHM OOPa30M COOTBETCTBHE MeXKY BCCEMH MOAKOIbIAaMH KOJIb- 
Wa OrpaHH4eHHbIX HenpepbiBHbIX (yHKUHH Ha R, pasesAOUlMMU sOObIe DBE 
TOUKH 43 R, w BCeMH OHKOMMAKTHBIMH paCLIMpeHHAMH STOTO MpOcTpaHCcTBa Co- 
XpaHAeT NMOpAOK B TOM CMbIcJIe, 4TO ecH CiCC2, TO Rc, ecTb HempepbIBHbilt 
o6pa3s_R¢,. 

AHaJIOrHUHbIM CBOHCTBOM COXpaHeHHA MopALKa OOlalaeT H TO COOTBeETCTBHE 
MeKY MOAKONbIaMH C HM BCeMH OJIH30CTAMH, COrIaCOBaHHbIMH C TOTMOOrHeH, 
olpelevieHHOH BO BHOJIHe peryJIApHOM poctpaHcTBe R, KOTOpoe ycTaHaBJIH- 
BaeTca Teopemol 3. M3 conocTaBseHHA 3THX WBYX (baKTOPOB H BbITeKaeT OOHAa- 
py2xeuHoe IO. M, CmupHosbim cooTBercTBHe MexKAyY MpocTpaHcTBaMu O/1H30CTH 
WH OMKOMIAaKTHBIMH pacuiMpeHusamu. IIpu atom 4Ba MHoxkecTBa A u B 6nu3Ku 
B CMBICJIe OJIM30CTH, OpelemAeMOl MOLKOMbIOM C, B TOM H TOMbKO TOM CuLy4ae, 
eCJIM HX 3aMbIKaHHA B COOTBETCTBYIOUEM STOMY MOAKOJIbILY GHKOMMAKTHOM pac- 
INMPpeHHH HMeIOT HellycToe lepeceyeHne. 

Tonomorua BiOHe perysApHOoro MpoctpauctBa R jonycKaeT eHHCTBEHHYIO 
COrvlaCOBaHHy!0 C Heli OJIH30CTb B TOM H TOJIbKO TOM CJIyuae, KOPa KOJIbILO BCeX 
OrpaHHYeHHbIX HelpepbIBHbIX (yHKUHH Ha R He uMeeT COOCTBEHHBIX MOLKOMeL, 
paseIAIOWAX WOObIe Be TOUKH H3 R. DITO 3aBeqOMO UMeeT MecTo, ecH R 6u- 
KOMIaKTHO, HO He TOJIbKO B 3TOM CuIyyae. 


O6nequHeHHBIM HHCTHTYT Tloctynuso 
AepHbIX MCCeqOBaHHli 3 IT 1958 


WHMTHPOBAHHAS JIATEPATYPA 
110. M. CmMupuos, Uccareqosanus no o6ueit u paBHomepHol ToNOJoruH, TloxtopcKxas 


qucceptrauna, M., 1957, * B. A. E@pemosnuy, Martem. cOopn., 31,1(1952). 3H. M. 
Tenpgdaug, A. A. Patxos, J. E. Wuaos, Yen. matem. Hayk, 1, B. 2 (12) (1946). 
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oxaanp Akanqemun nayx CCCP 
1958. Tom 121, Ne 2 


MATEMATHKA 


B. Il. XABHH 


O BbIJEJIEHHH OCOBEHHOCTEM AHAJIMTHYECKHX ®YHKUU 
(ITpedcmaeaneno axademuxom B. H. Cmupxoeeim 12 III 1958) 


B HactToslleH 3aMeTKe JOKa3albl HEKOTOPbie TeOPeMbI O pa3svOXKeHHH aHa- 
JMTHYeCKOK PYHKUMH B CYMMy (yHKUMi, MMeIOUMX B KayecTBe MHO2KecTBa 
“OCOOBIX TOYeK 3afaHHy!O YaCTb MHOMKEeCTBa OcOGeHHOcTel UcXOLHOM cbyHKuMH, 
Ip 9TOM oKasbiBaeTCH yOOHbIM IIpHMeHHTb HeKOTOpble CooOpaxeHHA TeOpHH 
‘JIMHeMHBIX TOMOJOrHYeCKUX MpocTpaHcrts. 

Teopema 1. /Iycmo Fy, Fy, Fz—s3amkxHymole mAoocecmea pacuupen- 
HOU KOmNAeKCHOU Nnaockocmu; Gy, Gi, G,—ux omKpommole Oonoanenua, 
npuyem Fy=F,U Fe. Ecau dyaxyua uy(Z) ananumuuna 6 Gy, mo cytye- 
cmeyrom (byAKyuu u,(Z) U Ug(Z) makue, umo 6 Gy Uy (z) = Uy (Z) + U2 (2); 
(uz (zZ) ananaumuuna 6 G; (i = 1,2). 

) SameuaunHue. Bcwy sBnupesqb GymeM CUHTaTb, YTO paccMaTpHBaemble 
(PyHKIWWH paBHb! HyNO B OecKOHeYHO JameKOl TOUKe, KOJIb CKOpO oHa cojep- 
“OKUTCA B UX OO/IaCTH 3aaHHa. 

) B cayuae, Korma Fy ecTb BellecTBeHHan mpsMaa, Fy=[—1,+ 1], Fo= 
=(—o,—1)U[+1,+ 0), 9Ta Teopema Oblia foKasaHa IlyanKape (', ”). 
JlemMa. Ilycmo X,, X1, X_— AOKAAbHO BolNYyKABe XaYCOOpGobol AUNeti- 
“Hole mononoeuuweckue npocmpancmea, X,C X1, XyC X_q (@ mom CmobICare, 
amo X, AAneeOpauxecku u3somopqmHo 4acmu X;, 1 = 1,2); monoaoeua 6 X, 
e€CMb MOLHAA BepxXHAA epakuya monoaroeuli, UHOYYUpoBaNHolx 6 X,. us X, 
u Xy. Ecau fy—addumuenoui nenpepoienolll dynkyuonaa, sadanHolli 6 Xv, 
mo cytwecmeyrom Osea dyxKkyuonana fy uU f, makux, «mo f,(x)=fy (x) + 
+ fo(x) (x EX) u hynkyuonan f; nenpepoleen 6 MonoALveUUL, UNOYYUPOBAHHOL 
ies Ua A; (t = 1,2). 

JlokasaTeabcTBO. PaccMoTpuM MpousBefeHHe MpocTpaHcTB Ay XOX 
MB HEM 3aMKHYTOe JIHMHeHHOe MoOsMpocTpaHcTBo Xo, CocTosllee H3 BCcex Map 
Bula (x,x), rae x€ Xo. Hycrb f ((x, x)) =f (x). Jlerko Buyetb, 410 (byHK- 
uoHan HelpepbIBeH B TOMOJIOrHH, HHAyWMpoBaHHOon Ha X,y H3 X, X Xo. 


IlycTb f — auneiiupii dyHKuMOHa, OCyWecTBAAIOUM pacmpocTpaHenne | c X, 
Ha Bce X, X X2 C COXpaHeHveM HempeppiBHocTH (3). [lomoxKuM Tenepb fy (x) = 
=} ((x,0)), fo (x) = f((0,x)). Jlemma poKasana. = 

Ilycrh tenepp Xp, (Xr,, Xp,) CCT COBOKYMHOCTh BCeX PYHKUMH, aHasHTH- 
yeckux Ha F, (coorpercTBeHHO Fy, F3). Hycrb g) (j = 0, 1, 2) — yOnrparomas 
MOCJIeOBATEMbHOCTbh OTKPbITbIX MHOXKeCTB, CXOMsMUadcd K F; kak K apy; 
BY) — yopmupopanHoe mpocrpahcTBo yHKHi, alaMTHYeCKUX HM OrpaHHyen- 

j . (/) Ne nes 
HBIX B gy? c HOpMOii || f |? = sup | f (2)|- Mpu stom Br’ C Bryin=1,2,..., 
z eg) 


co 
Ar, = U BY, Tlycrp B XF; BBeeHa TONMOJOrHA WHAYKTHBHOTO Mmpeyesa mo- 
n=1 


(i) (4 eR Brae 
cleqoBaTenbHoctu npoctpanctB By” (*). Torya Bie nares Xj = Xp; oKa 
3bIBAIOTCA TaK Ha3bIBaeMbIMH MpocTpaHcrBamH Tua (LNV)" (?,°). 
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| 
Tlepeligem K joKasaTesbcrBy Teopempl |. Ilycrb fy (x) = sa \* (2) Uy(z)dz, 
Cx 
rye x€ Xp; Cy—koHeuHad CHCTeMa 3aMKHYTbIX MPOCTbIX CMPAMJIAeMbIX M0- 
apHO HemlepeceKalolluxcA KOHTYpOB, OOpasyloulMx panty oOvlacTH, cofep- 


xkameli Fy BHYTpH, Mpwyem x(z) aHanHTM4uHa B 3aMbIKaHHM 93TOH OOsAacTH. 


1 ea 
Pynkunonal f,(x) HempeppiBen B X,r,. Tlonowum pz(zZ) = =. Ecanze fa 
Cae 
to by €Xp,, Mpuyem uy (z) =f, (by). Tlomsyacb memMoH, Haliem (byHKIHO- 
HaJibl fy H fe, HeMpepbiIBHble COOTBeTCTBeEHHO B MmpocTpaHcTBax X, HW Xz, 
npHuem 


u (2) =fo (dz) = fi (by) + fe (be): 


Ilyctb u; (2) Aen b z2€G; (j=1,2). Tlomsyacb HenpepbiBHocTBIO 
(byHkuvonaa f; B mpocrpanctpe X-,, HETPyAHO MOKasaTb CyllecTBOBaHHe 


npousBoqHOH wu; (Zz) BO Bcex TOUKax G;. Teopema jloKa3aHa. 
OtTMeTHM CylecTBHe TeopeMbl |. | 
Teopema 2. /Tycmb G, u G,—06e o6aacmu, umeroiuue Henycmoe nepe-. 
cewenue G,(\ Gy. I[pednoaosum, «mo cucmema peeyanpnolx yrkuyuti 


(6, (23h 7G =1, 2) noana 6 o6nacmu G; (6 CmelcAae paeHomepHoti cxodumo- 


| 

cmu Ha KOMNaKmHbIx nNodmHOdcecmeax G;). Toeda cucmema {6}? (z), Of (2) }ena) 
noana 6 Gy {) Go. 

JielicTBuTeJIbHO, ec (byHKUHMA u(z) aHanHTH4uHa B Gy, (| Gz, TO, MO Teo-) 
peme 1, u(z) =u, (z) + u2(Z), rae Ug (Z) ananuTH4Ha B Gz. Orcioga ACHO,| 
uTO wIMHelHad O6onouKa cucrempt {64 (z), 6 (z)}R-1 MOTHa B MHO2KECTBE| 
(YHKUUMH, aHasIMTHUHbIX B Gy [} Go. 

B Teopeme 1 Huyero He TOBOpHTCA O NOBeeHHH PYHKUHH Uy HW Uy BOMM3H 
HX MHOKecTBa ocoOeHHOcTeH. IIpeycraBsieHHe O06 HX CBOHCTBaX MOKHO HHOr a 
NOJIYYHTb, 3HaA MOBeeHHe CaMOl (PYHKUHH Uy (Z). 

Teopema 3. JTycmo uy (2) — PyAKyua, anaaumuveckaa 6 Kpyee | z| <1 
u makas, «mo: 

0 
1)\ | Uy (re?) |Pde<cC <0o, p> 1; § —HeKkomopoe 4ucao u3 npomencym-| 


0 
Ka (0, 2x]; 
1 


2) unmeepanot \ | wo (r) | dr, \ | uy (re) | dr cxodamca. 


aoe OH 


0 
Toeda cywecmeyem dyxkyuan V(~), O< <8, makaa, «mo 


| (9) |Pdp< + 00, 


oeu—tioD 


ao 


Uy (2) = \=2* +0), eee 
0 


DG tae) 


20e Uy (Zz) — Pynkyua, peeyaapHas ecwdy exe Oyeu z= e!?, OS o<2r. 
Jlokasateuaberso. Ilycrh X) —copokynHocTb Bcex @yHKUHii, aHasu- 
THY€CKHX B 34MKHYTOH BHEIUHOCTH eMHHYHOM OKPy?KHOCTH VM paBHbIX HYJIO| 
B OeCKOHeYHO JayleKoH TouKe. Tomoxum panee: X,— coBpoKymHoctTh (tbyHKuHi, | 
aHaJIMTHYCCKHX Ha flyre z= e!?, Ob<@ <2; X_—COBOKYNHOCTh BCeX KOM- 
MJIEKCHOSHAYHBIX (YHKIMH, CYMMHpyeMbIX Ha tyre z=e?, 0<o<0, co. 


p 
CTENCHBIONG a taeg Ilyctrb B,y—G6aHaxoBpo mpocrpaHcTBo, cocrosmee 13. 


(PyHKWMH, aHamHTH4uecKHX B 3aMbIKaHHH OGvlacTH, TrpaHuleH KOTOpOH sABJIAeTCA 
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/Kpupaa I’,, cocrosmjad us pyr z= (1 — —)el*, 2 =(1 + =) ef?, 6—en< 


<9 <2n + en, H OTpesKoB z = teen), z = tefarten) | — Rf Ae 


3feCb {en} -— MOHOTOHHO yOplBalollad fo HYJIA nocme_oBaTeMbHOCTh nono KH- 
TEJIbHBIX YHCe; HOPMaB By ecrb || x ||, = max | x(z) | . 
zely 


B X, BBexeM TONouOrHio HHAYKTHBHOrO mpelesa mocueqoBpatTesIbHocTH 
mpoctpancts B,. B X, BBeqeM HOpMy, nouaraa 


6 Iq 
kx Ix, = (\ | x (e7) rae) Ma Mew .G 1 1, @ Many, Ces 


0 


B TOM CMbICJIe, 4TO BCHKad PYHKUMA, pery/ApHad B MHOKeCTBE |*2°| ks 
peryiapHa Ha fyre z=e?, b<o<2e, wu Mopowmaer Ha Ayre z =e’, 
O<¢<4, dyHkumo, cymMMupyemyio co cTeneHbIO q. 
_ Bseyem B X, Tononoruio, ABJIAIOWLyOcH TOUHOH BepXxHeli rpaHHuelt Tono- 
JOTHH, MHAYUHpoBaHHbIx us X, u Xo. 

Sajatum B X, (PyHKUMOHaN, MOs102%KHB 


27 


jo (2) = gaqj\ *(re!*) uo (rel*) dre’®  (0<r <1), 


l 
0 


rye x€X,, mpnuem x (z)—ynKuus, aHamuTM4ecKan BIVIOTh JO OKpyKHOCTH 
z| =r. @ynkunonan fy HempeppiBeH B TonOnoruH X,. JloKaxKem 9TO. 


2Tt 
4 : 
xa \ x (re’®) u, (re’?) drei? 


Bio <| 


| x (re’®) Uy (re’?) dre’? 


4 


a& 
S 


ot 9D 


0 “ld 
4 ( ; 4 ; é ; 
<z-c"? (( | x (re’?) de -- | x \ x (re?) uy (re’*) dre’? 
0 0 


2m 


° (+) 


Ecum r—>1—0O, To Mmeppoe cmaraemMoe mpaBol uacTH cTpeMHTCH kK 
of 1 ay : iia: 
aS % || x ||x,. Pacemotpum sropoe cuiaraemoe. Ilyctb 1 >>r,>>r. Torga 


27 2m 
\ x (re?) uy (re’?) dre’? — \ x (rye?) Uy (re?) drye?? — 
6 ) 


—\ x (6) uy (6) do + \ x Gee) th, (Ge: de re We 


27 


2m 
| \ x (re?) uy (re??) dre’? — \ X (re!) Uy (re?) dre’? | < 
4 6 


e 


ry 


<max (| #112) 13]) fa Ge) do +) 1 uy lat]. 
16S, e r 


V3 ycopun 2) Teopempl 3 3aKJIOUaeM, YTO CyllecTByeT Mpened 


lim \ (res?) are?) are’? ==") (x). 


r>1—0 6 


D4 
4 3axas 636 241 


IIpu stom, ecm x € Bn, TO 


ie (re!®) uy (re*) dre’? — f* (x) | <ALL 


0 


2m 


LP a«)L<K Ul ¥ lla + \ x (re!) Uy (re!) dre’? 


0 


<K islet | jw (1) *) 


Bech K = | u(r) jar | | to (re!) | dr. 


Yorpemum TEVCD pei inl 'B HepaBeHcTBe (*). Tora moJly4udM 


< 


do I 


1 foe) | <= ffl te KO t]he (wE Bn). 


STo HepaBeHCTBO MNoKasbIBaeT, TO (byHKMOHa fy HeNpepbiBeH B TONO- 
JIOrHM, HHAYUMpoBanHOH Ha By [) we TonosoruamMu B, u Xz. U3 ono Teo- 
pempt B. M. Maxapopa(*?) cuielyeT, To fy OKa3bIBaeTCA HelpepbIBHbIM 8 


Tonovoruu X,. [Ipumenum siemmy. Ilosyaum, 4To | 
| 


fo (*) = fi (x) + fo(%)  (* € Xo), | 
re fy HenpeppipeH B X 1, f2 —B X_. Ho 
Uy (2) = fo Pr) = fi by) — fa (y) (12 1 <1). 


ty) 


XOPOIoO WM3BeCTHO, UTO 1 x), == \ Q)x el? dg, rye MYHKUAA WY Takopa,. 
Pp 
0 


0 
qTO ( | ‘Y (9)|Pde < ++ oo. Bmecte c Tem $~ ecth amemeut Xj, ecau ze’, 
a 2 


i) 


6<9< 2x. Orcioga merko gakmounTb, Kak u B Teopeme 1, uTo u,(zZ) = 
=e fy (yy) ecTb (YHKUMA, peryApHaa BHe yru z= e?, Ob<ep<2zx. Teopema 
JloKa3aHa. 


B 3aksloveHve MpwHolly cepfeunyio OvlarofapHoctb B. M. Maxkapopy 3a 
IleCHHbIe COBETHI. 


Ilocrynuso 
8 III 1958 
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Jloknxann Akanemunu Hayk €CCP 
1958. Tom 1241, Ni 2 


MATEMATHKA 


C. A, WYHHXHH 


Ob OJHOM OBLUIEM CNOCOBE NOJTIYYEHHS NOArPYNON 
MW ®AKTOPH3AWMH KOHEYHDbIX FPYTitl 


(IIpedcmasaexo axademuxom H. M. Buxnoepadoseim 17 1V 1958) 


§ 1. B nactosmeH pa6ore mpuBogatTcA MomyyeHHble HaMH HeKOTOpbIe O6- 

ulHe IIpH3HakH CyUleCTBOBaHMA Nosrpynn Hu dakTopH3aluli y KOHeYHbIX Ppynn, 
OCHOBaHHbIe Ha HCHOMb30BaHHHM JeHTeeH HHJCKCOB TlaBHbIX paAZOB. OcHos- 
HBIMH pe3yJIbTaTaMH PaOOTbl ABJIAIOTCA TeopembI | u 4. 
_ Teopema | sBiseTcsH JOcTaTOuHbIM MpH3HaKOM CYIeCTBOBAHUA NOLrpyin, 
M3 KOTOPOrO, B Kay¥eCTBe eFO YACTHBIX CJIYYaeB, BbITeKAIOT CJeEAyIOULMe TeEOpeMbI 
0 cyllecTBOBaHHN Nosrpynu: Cunopa, ©. Vouna (4A paspellMMbIx rpymn), 
ypa (o daxropu3saunu rpynn), C. A. UyHuxuua (reopema :4 padorp (*) qa 
NIpOWSBeAeCHHA IWeIbHOOMOUHOFO H OTAeMMOrO AelHTeIeH NopaAyKa rpynubl), 
C. A. Gyuuxuua (Teopema | paGorpi (7) qua I-nenbHo60UHbIX JemnTenel nop sy- 
Ka rpynmbl), Teopembt E2.2 u E2.3, a Take u YacTHUHO Teopema E1* pa6orpi 
3) ®. Tomna. 3a uckmroueHHem Teopembl oO II-tembHOOMOUHEIX JeHTeIAX TO0- 
pxaAyKa rpyllibl BCe 3TH TeEOPeMbI MOTyT ObITh TaK2%Ke NOJYUeHbI H U3 TeopeMbI 2 
HacTOALeH padornl. 

B tTeopeme 4 HaMH yCTaHaBJIMBaeTCA CYyUleCTBOBaHHe y KOHeYHBIX rpynl 
HOBOrO BHJa (bakTOpH3alluli Cc NoNapHoO NepecTaHOBOYHbIMH dakTopamH. Ua- 
CTHBIMH Cay4uaAmMu (bakTOpHsallul sTOTO poya OyAyT PakTopHsallMu HalHX pa- 
Gor (1,7). Kpome Toro, u3 Teopembl 4 cylelyeT H (haKTOpH3alNOHHOe YyTBepx- 
a teopempl A3 @®. Tossa (*). 

§ 2. Ilycrs © — npoussopHaa KoHewHaA rpynna nopayka (®) = g unyctb 
5—ee ejuHuuHad nosrpynna. Ecam g > 1, To nyctb 


: G6=6,5G,>5...DG=6 


Cems 


: 

ro ropuni riapupili pag © c mocmeqoBatestbHocThIO uHeKcoB hy, hz,... Ap. 
Ecnu xe g=1, TO ruaBHbIM paoM rpynmb © Oyzem cuntaTb pay CG, E 
> NOCeLOBAaTeIbHOCTbHIO HHeKcow A, = 1. 

Hasopem JLOMYCTUMbIM AeAHTe AEM HeKOTOpOrO HHJeKca rlaBHoro 
osama rpynnbt & takol JemuTeb, KOTOPbIM WIM ABJAeTCA HaMBbICeH AesALel 
AHJIeKC CTeMeHbIO KaKOFO-JH6O mpocToro 4HCJa, WIM paBeH eMHUIe, WIM Ke 
20BnaaeT C CaMHM 9THM HHJeKCOM. 

Ilycrb “3 nocmexoBatesbHocTu |, bate | HeKOTOPbIM 06pa30M BbIOpaHa 
4eMLyCTaA MOANOCMeLOBATeIIbHOCTb W, HMeIONaA BU ty, ty,.--,¢n. Ilyctb, Jaulee, 
3aylaHa HeKoTopad (pyHkuua f, CTaBAlllai B COOTBETCTBHe KaxOMy J jEw 
HeKOTOPbIli JONYCTHMBIM JemnTe nb f;, HHDeKca h;,. IlycTb eile w, ; = EAM EAD 


OuebudHO, 4TO by,; = Oyler AemuTeseM g. ; 
Onpenemnenne 1. Beakoe wicno A Bua Ow, ; HAIOBEM UH Ae KCHa JOM 


rpynnp @&. 
Ecau f— HeKOTOpOe HaTypaJIbHOe YHMCJIO, TO Yepes IL (n) Oyem o603HauaTB 


MHO?KECTBO BCeX MPOCTHIX JleJHTeNeH 7. ; 
Teopema |. Ecau h seasemca KeKomopolm UHOCKCUANOM NPOU3Z6OAbHOLE 


KoHeUHol. epynnor GB, mo G umeem no Kpalineli mepe OOHY nodepynny nopsdKa 
hc, 2de I(c) exodum 6 IT (A). 
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Ilycrb Tenepb w umMeer sun w= {8, B+1, , A}. Tloctpoum yHKIHIO i 
cule Ly!OULMM o6pa3om: fg UPOSBOJIbHO nowaraem PpaBHbIM OJHOMy M3 ]O- 
IYCTHMBIX JleJIMTeJeH he; fz; mpu i > mOjaraeM paBHbIM OJHOMY 3 TeX 
JONYCTHMBIX NemMTeNeH h;, KoToppiit Memutcs Ha (fe fe41--- fi» 42) — 3aMeTuM, 
uro TakOH JlemuTenb Bcerfa cyllecTByeT, TAK KaK B KaveCTBe HeTO MO2KHO, 
HamlpHMep, B3ATb CaM HHeKc h;. 

OuesuyHO, YTO Tp 3aaHHbIx WH fg MOXKHO NOCTPOHTb HECKOJIbKO TaKHX 


yuku. Tycres f —ogua us Hux. IlonoxKum Se p=fefota---fa- OveBuaHo,| 


yTO ecuH A eCTb UMCIO BAMA ON ; Wud HaHHoro ruiapHoro psa rpynub, To h: 
MOXKeT yxKe He ObITh YHCOM STOO THMa AA Mpyroro raBHoro pxAa STO xe! 
rpynnpl. 

OnpegeseHue 2. Uncno A Basa oe ; HasopeM Hampa BJl@HHBIM| 
WHReKcuHasom rpynn &. 

Teopema 2. Ecau h aeanemca nanpaereno.m UHOCKCUANOM NPOU3EOAb- : 
Hott KoNe4Holl epynno: 8, mo G umeem no Kpatineti mepe oOny nodes 
nopsdka h. 

§ 3. PaccMOTpHM HeCKOJIbKO YaCTHBIX CJlyyaes TeOpeMbl a 

1) Tlycrs 4 — nenpHo6s1ounbii (1) uv s—orTyemumpll (1) WenuTenu MOpaANKa 
g rpynnp: & u nycte (A, s) = 1. M3 onpegenenua stax WemmTenei (*) 4 CBOHCTB} 
(bakTOPOB aBHbIX PAJOB CulIeAyeT, 4TO OOMLMH HaHOOMbUIMH MesMTe Nb gu000F0 ) 
MHJeKca TaBHoro Paya rpynibl M wcsa hs 6yieT paBeH wim 1, HIM HaMBbICHIek | 
Teale WHeKC CTeleHH HeEKOTOpOrO MpocToro uNCJa, HIM %Ke CaMOMYy STOMY)| 
MHeKcy. SHauHT, MpOusBeqeHMe BCeX 9TUX HavOOJbIIMX emHTeneH Oyyer! 
MHeKcHasIOM rpynnbl. C Apyrol cTOpoubl, HeTpyHO yOewuTbCA, UTO yKa3aHHoe} 
mpousnefenue cosnagaer c fs. Orctoga, mo Teopeme 1, 3aKm1o0uaem, uro © 
uMeeT nojirpynmy nopayzKka Asc, roe IL(c)C I (hs). Ho u3 onpeyesenua uvce) 


hw s Takxe clleqyet, 4TO (as, £) Saal a LIOSTOMY C——0L. 


CyleOBaTeJIbHO, YaCTHBIM CuIyyaeM TeopeMb! | aBaseTca TeopeMa 14 paOorpt (*). 
Ho B § 11 pa6orni (1) MbI mOKa3auu, YTO YaCTHBIMH CJIyYadMU yKa3aHHOW TeOpeMbi 
14 aBJIAIOTCA TeOpeMbI O CYylecTBOBaHHH Nosrpynn Cumnosa, D. Toma (qa 
paspelimMbrx rpynnm), C. A. Uynuxuna (aa I-orqenumpix rpynn ¥ WeJIbHO- 
OJIOUHBIX WewTeseH nopsyqKa rpymmbl) u dakTopH3aiMoHHad Teopema LLypa. 
TakuM OOpa30M, BCe MepeyHCJIeHHbIe TeOPeMbI ABJIAIOTCA UACTHDIMH CJIydaAME| 
TeopemMb! |. 

2) Hycts A — U-nempxo610unblit. Jemutemb (2) nopayKa g rpynnbl g M MycTb) 


h’ —yavOonmuui I-qenmrem (7) A. Torga (cm. (?)) umeem (n', a) == 1a 


onpenesenua II-yesbHOOMOUHOrO JemMTeIA HM cBOlicTB (baKTOPOB TrlaBHOrO pxAyai 
cylefyeT, uro A Oyler npousBeeHHeM HeKOTOPbIX WHJeKcos ruaBHoro paqa G, 
T. e. uTo A OyferT unseKcuanom G. Ilo reopeme 1, G umeer nogrpynny nopayqKa) 


he, rye Il(c) CI (h). Tak Kak he jenur g, (n’, o\=1 vu If (c) CI (A), toe 


Oynet U-npocrsim uncuiom. Ilomyuusacb Teopema 1 pa6orst (2). 

3) Paccmorpum cilyyal Teopempr E2.2 ®. Tomna (?). Herpyquo ee | 
4uTO ycNOBHAM Teopembl E2.2 yyopmeTBOpAIOT H MHeKCbI TwaBHoro psAyai 
rpynbl. PaccMoTpHM Te 43 HHX, KOTOPbIe ABJIAIOTCA ©-COCTABHbIMH (onpezevte-} 
He ©-COCTaBHOTO 4HCcJIa cM. B(*)). HanOompume o-emuTesu TakKHxX WHTeKCOBI 
OyyT B culyyae Teopemp! E2.2 umu paBHbl 3THM HHeKcaM, WIM xe Oy nyt} 
CTeIeHAMM MpocTbIx udcen u3 w. TlosTomy mpowssegene h Bcex STUX Han6OIb- 
MIMX -lelMTeseH Oyyer unyekcuanom @&. Tak kak paccmaTpuBasuch Bees 


@-COCTAaBHbIe MHJeKCbI ruiaBHoro paga &, To (n, is 7) = = 1. Ilo reopeme 1 ich. | 


noarpymny nopayka hc, I(c) CI (h). Tax Kak (1, 4) sel, TOce == 1. Taxi 


oOpasom, Teopema E2.2 sapusetcs uacTHbIM clyyaem Teopempl 1. | 

Iloqo6HbIM xe O6pas0M MOxKHO 43 Teopembl 1 nonyuuTh u Teopemy E2. ot 
HM yTBepxkeHHe O CyIleCTBOBaHMM mosrpynnbl LQ Teopempr El* @. Toma (8). 
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! § 4. Teopema 3. Iycme epynna ® nopsdxa g umeem nopmaavnout 
Oeaumeno ©, nopadKa gy u nycmo p*,«>O0, u ¢@®, 8B > 0,— naueoicuue 
_cmeneHUu pasAUu4Holx UAU COBNAdaIOWUX Npocmolx uuceA pu g, OeastuUe Coom- 
ee€mcméeHHO = u gi. Toeda © umeem no kpatineti mepe odxy nodepynny 
nops0Ka p* q®. 

§ 5. Tlocneqosatestbuoctb fy, hy,..., h, O6o3HauuM uepe3s Og: Mugexcut, 
| 3aHMalollNe B 9STOM NOCJeqOBaTeMbHOCTH pa3JIM4HBIe mMoOxKeHnA, Oye 
| CUHTaTh Pa3 AUYHbIMHM (Marke eC OHH paBHbl apHipMerHueckn). 

Onpegenenne 3. Tlycrs M—nexoropas moynocnegosaresbHocTs 

mocseqoBaTesbHOCTH x3yj. Bregem (cp. c (?)) cumBos|M|, nomoxKne ero npn M 
HelYCTOM PaBHbIM MpOW3BeeHHI0 BCex 9JIeMeHTOB M, a npn M myctom — uucay |. 
| B yactuoctu, ecau M cofxepxkuT TOKO OJNH 3JIeEMeHT ™, TO 1M = re 
Teopema 4. [/ycmo © — npouseonsnasa koneunaa epynna. Toeda Kacdoti 
| coeoKynHocmu makux nodmHoacecme My, Mz,..., My,» > 1, mHxoocecmea OG 
{ o0seduneHUe KOMOpLLX paBHO Sy u Can Komopolx |My|= my, |M,|=me,..- 
..., |M,|=m,, coomeemcmeyem npedcmaerenue epynne. © 6 eude npousee- 
| Oexun G= MLM... My, ede Mi, Me,...,M,—nexomopue npu p> | 
| nonapHo nepecmanoéeounole nodepynne us ©G coomeemcmeeHHo nopsAOKOG mC), 
f M72Co,.-+,MyCy, 20e Ona Kancdoco i=1,2,..., mHoscecmeo II (c:) exodum 
t @ IL (m:). 
Bcnomuvad onpeyesienve KOMMo3HItMoHHOrO (1) Hu JI-KomMo3niMOHHOrO 6,10- 
KOB (7) HM MCHOJIb3yA CBOMCTBa (aKTOPOB rylaBHOrO pxAyja, H3 TeopemMbl 4  Helr0o- 
| cpeqcTBeHHO momyyaem (pakTOpH3alMH KOHeYHBIX rpynn paGor (3, ?) (To ae 
| OTHOCHTCA M K (pakTOpusalHH u3 Teopempl A3 MD. Tosa (8). 


BenopyccKu MHCTHTyT Ilocrynuso 
HHXKCHEPOB  KeJe3HOMOpOxRHOrO TpaHcmopta 14 IV 1958 


UWHMTHPOBAHHAS JIUTEPATYPA 


1¢C. A. Uynuxun, Mateo. cOopu., 39 (81), Ne 4, 465 (1956). ?C. A. Uyuuxun, 
Mateo. c6opu., 43 (85), Ne 1, 49 (1957). % P. Hall, Proc. Lond. Math. Soc., (3), 6, Ne 22, 
| 286 (1956). 
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Jorsann Akagemun nayr CCCP 
1958. Tom 121, Ne 2 


PHSHKA 
B. C. MALUKEBHY 


HOPMAJIDHbIE KOOPJIMHATbI KPHCTAJIJIMYECKOM PEWETKU 
NPHW YGETE 3ANA3SAbIBAHHA B3SAUMOJEMCTBHSA 


(Tpedcmasaexno axademuxom H. H. Bozoanboeem 8 IV 1958) 


1. Paccmorpenve payja cBolicTB KpHcTaJvlia OCHOBbIBaeTCA Ha BBeeHHH HOp- 
MaJIbHbIX KOOPAMHAT. Ita 3ayava JJIeMeHTapHO pelllaerca JIA YMCTO MeXaHMye- 
CKHX KOJleOaHH, Kora He YUYMTbIBACTCA 3amMa3{bIBalolllee 3/IeKTPOMarHuTHoe 
B3aMMOJeHCcTBHe MexK]y YacTMuyaMu Kpuctasia (+). OnHako JIA MocMeOBaTeNb- 
HOrO pacCMOTPeHHA OMTHYeCKHX CBOHMCTR KPpHCTaJJla HeOOXOXMMO YU4HTHIBaTb 
ykKa3aHHoe sanla3{blpanve, MU NOITOMY 3aaua BBeJeHHA HOPMAJIbHEIX KOOPAMHAaT 
WOJKHA ObITb pellieHa B 3TOM OOLeM cJIyyae. ByeM paccMaTpHBaTb KDpHCcTaJ- 
JIMYecKy!O pellleTKy B JMMOJIbHOM TIpHOwIMwKeHHM, Kora 3a MepeMeHHble GepyTca 
cMelleHHA aTomos u! u OOycOBNeHHbIe WetopMalMeli 2eKTPOHHbIX OGoOUeK 


AMMOJIbHbIe MOMeHTbI pl (1 —HOMep 9JIeMeHTapHOli sueliKH, S— HOMep aTOMa 
B Heli) (?). 
B mpeneOpexKeHuv WHepivei HMOJIbHbIX MOMCHTOB ypaBHeHHA JBHxKeHHA 


0U pl 0U pl 
LO ae ao Oran rie aon (1) 
Ss Ss 


rile ms, €s — Macca HM 3apa, s-ro Mona; U — norenivasbHad 2Heprua — OHO- 


poluad KBaqpaTaunad cbopma ul, p!; 6! — nanpsxeHHOcTb 9/eKTpHyeCKOrO MOA 


B yavle pelierKM c KOOpAMHaTamy rl 


Pemtenve (1) wujeM B BHJe MWIOCKUX MOHOXPOMAaTH4eCKHX BOJIH 


ul = u,exp(—iot + ikr!), pj = p,exp,(—iot + ikr)), 


Baie (2) 
&i = Gs exp (—iot + ikrs), 
-mipuyem (?) 9 
ee a ee re 0) 


A — o6bem aulemeHtapHol sueliku; n = ck /@— 0Ka3aTe Jb M1pe JOMJIeHHs (C — CKO- 
— oe 
pocTb CBeTa B BakyyMe); P= y (ess + ps); $— opt k; Es — sHeitHan pyHK- 
s 


WMA aMiJHTyy. 


Tlogctanopka (2) B (1) MaeT ypaBHeHHa AIX aMMJIMTYyH: 


womsT hyd), + D Abb gt (ik) Pia Te (2594 oS 0j2) Osx’ = 0, (4) 


jisty! 
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j 
| 
| 
| 


B (4) k BxoQUT JIMIUb C MHOXKHTEJIeEM 1, MOSTOMY pelleHHe AIA —k aABJIAeTCA 
KOMIIJIEKCHO- CONPS2KeHHbIM C pelieHieM Avis k: | 


o(—k) = a(k), TH—k)=T(k), &:(—K) = Gs(k)- (5) 


BerlecTBeHHOCTh ©? He BbiTeKaeT H3 (4) H3-3a MpHcyTCTBHA mMocJIeqHero 
cjlaraeMoro H GyJeT nosyyena B JavibHeliem. (5) nosBosAeT MpeACTaBUTb OOULee 
BeLIeCTBeHHOe pellieHHe (1) B Bue 


Ti! = S¥q* (k, t) TH (k) exp (ike), GS = Sig* (k, t) GF (k) exp (ike), (6) 


ak ak 


rye % —HOMep BeTBM cmeKTpa KOvleGanuli; g*(k, t) —rapMonwueckve PyHKUMH 
BPeMeHH C YacTOTOH ©, (k), mpuyem g*(— k) = g*(k). 

2. IlpocrpaHcTBeHHoe cpeflHee 3Ha4eHHe AMINJIMTY]bI HalMpAxXeHHOCTH 93JIeK-. 
TpwyecKoro NOJA JaeTCH MepBbIM CJiaraeMbIM (3) (7). Usen E,; He 3aBHCHT OT 
yacTOTbl, TeM CaMbIM He COJlepxKHT 3ala3fbIBaHs, H NOSTOMY MOxKeT OBITb 
BKJIOUCH B MOTeHILMaJIbHOe B3aMMOJelicTBHe, UTO H MpenosaraeTcA B [laJlb- 


> 
4 l 
Heiiiem. JlerKO N0Ka3aTb, YTO BbIpaKeHve A Gs 3 (2) clipaBeAIMBO He TOJIb- 
KO JIA Y3JIOB pellleTKH, HO H Jd MOOOH TOUKH (MpH COOTBeTCTBYIOWLEM BbIOO- 
pe Es). Ilostomy novlaraem 


br A* (k) — n° (k) s (F* (k), 8) 


E(x, t) = S.q%(k, t) G* (k) exp (kx), G%(k) = = 
ak 


n® (k) — 1 
(7) 
(7) MOXKHO BbIPa3sHTb Yepe3s BeKTOP-NOTeHLMa: 
3 1 dof 
6=-- Se, A=c3'G*(k, f) 07? (k) E(k) exp (ikr). (8) 
ak 
J\1a WHAYKUMH MarHuTHOrO MOJIA 3TO JaerT 
B = rot A = ic S1q*(k, t) [k, * (k)] oz (k) exp (ikr). (9) 


ak 


> 
MnlykuHa aJleKTpwyeckoro Nowa 5 = é aes oie 8 HCIOJIbSYeMOM JIMMOJIb- 
HOM MpHOJWKEHHH MarHuTHblit MOMeHT paBeH tie MOSTOMY Halps2KeHHOCTb 


MarHuTHOrO TOJIA H — 8B. Jlerko BUJeTb, YTO BBeeHHbIe TAKUM O6pa30M BeK- 
TOPbI MOJIA YOBJeTBOPAIOT ypaBHeHusam Makcpeviia. 
3. Ypapuenve (4) Qa BeTBH «% HMeeT BUX 


wa (Kk) msT 3 per (Kk) 8 oer > Agyy ry (ik) Ty (k) + (€s9;1 + 8j2) Gx (k) = 0. (10) 


f's'y' 


SaMeHHM 3jlecb « Ha B wu k wa —k: 


05 (ik) mnsT So (— k) 6, + >) ae (ik) ay y’ (—k)+ 


i's’y! 


+ (e587, + 8)2) 62 (— k) = 0. (11) 


Yunoxasa (10) na TL8, (— k), (11) par? ‘(k), BbIuHTad “3 NepBoro ypand 


HeHHA BTOpoe, CyMMUpyA m0 j, S, x’ M YYMTbIBAd IPMHTOBOCTh MaTPHIIbl Auvam 
248 


nosty4HM 
o8 (— k) — 0 (k)] Log (k) = 0, 


Tag (k) = ae (ky) aS (= ky (12) 


++ Bic? ((F* (ky, Fon) (F" (k), s) (F*k), s)] x 
“x {ni )— 1] [98 (=k) = 1] 2 (k) 8 (— k))>} 


T. €. COOTHOIMeHHE OPTOrOHaJIbHOCTH ese aMIJIHTy A NpH yyetTe 3ana3ibiBaHnus.. 


B pecccecey 3alla3,bIBaHHeM BTOpoe CularaeMoe B / ag OTCYTCTByeT (). 
4. Qneprua pewlerku 


E=T+U+ Wet Wn =z Sims (WP +U + ge \(E + H)dv>0. (18) 
sl 


Bpipaxkenuve (13) He caMooueBHHO, TaK KaK B Hero BXOAAT cpeyHHe (a He 
MUKpOcKonMyuecKe) HallpaxKeHHOcTH novia. Bpi6op E B TakoM Bue OnpaBAb- 
BaeTca JasbHenwuM. Ilogctapsaa (6) B (13), nomyuum 


N 7 =O s oO 
E = > >) Lap (k) [9% (k) g° (—k) + 5 (k) g* (k) g* (—k)], (14) 
abk 
rye N —uucsio aueeK B OCHOBHOH OOslacTH. 
V3 te (5) H yCJIOBHA BeWeCTBeHHOCTH H MOOxKNTeTbHOcTH E BbITeKaeT 


== %; oe (k) = w;(k) > 0. Takum 06pa30m, oKa3aHa BelIleCTBeHHOCTb YaCTOTHI. 
BBoa ycsIOBHe HOPMHPOBKH aMIVJIMTYy TL 
Nl aa (k) = 1, (15); 
NOJIyuHM 


E= D4 ) g* (kk) + 2 (kk) q*(k) g* (k)], (16) 


rye WITpHX O3Ha¥aeT, YTO CYMMHPOBaHHe BeeTcA NO NoJynpocTpauctBy k. 
5. YpaBHeHuA JBHXKeHHA B HOPMAaJIbHbIX KOOPAMHaTaX JOJDKHbI HMeTb BAL 
q® (k) + ©: (k) g* (k) = 0. (17): 
Sto obecneyuBaeTcA CJIeyIouluM BbIOopoM (byHKuHH Jlarpanx«a: 


Carr $ * 
L=T—U+Wm—We = SY (47(k) 9" (&) — 02 (k) g2 (k) @%(k)]. (18) 
ak 
e a 
L ue cofepxuT usenon Tuna —(v, 4) (v—ckopoctb). Oro oObacHAeTCH 
Cc 
TEM, 4TO JaBaeMoe MMM JelicTBHe MOJIA Ha YACTHILbI y2Ke COfep2RKUTCA B CJla- 
raeMoM (Wm —W.), TaK Kak Movie BbIpawKaeTcH vepes Te *Xe g-KOOPAMHATHI, 
uro u Ti’. YKagaHHoe claraeMoe BXOJMT C OOPaTHBIM TO cpaBHeHHIO C OOBIY- 
HbIM 3HaKOM. DTO CBA3aHO C TeM, UTO HalpAXKeHHOCTb 9JIeKTpHyecKOrO MOA 
BbIpaxKaeTCA Yepes g, MarHHTHOrO — Yepes g, B MPOTHBOMOJIOXKHOCTh OOBIYHOMY. 
V3 (18) HaxoquM Ja OOOOUeHHBIX HMITy JIbCOB 


p*(k) = g"(k), ~p*(k) = 9? (k), (19) 
uTo flaeT Wid PyHkunH TamusibTOHa 
H = >) [p* (k) p* (k) + 02 (k) 9% (2) 9% (KD). (20) 
ok 
Kuesckuit mommTexuuyecknit Tloctynuso 
HHCTHTYT 7 IV 1958 


ITMTHPOBAHHAA JIMTEPATYPA 


1M. Bopu, M. Fennept-Metiep, Teopuatsepgzoro tena, 1938. ? K. B. 
n ptr o, Matem. cOopH. Kuesck. roc. es 5,99(1951);B. C. Mamxkesuy, K. B. - 
notro, JAH, 111, 575 (1956). *P. P, Ewald, Ann. d. Phys., 64, 263 (1921). 
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Jloxaayp Akafemuu nayx CCCP 
1958. Tom 121, Ne 2 


PH3BHKA 
C. B. TABJIMKOB 


OB OJHOM BAPHALLMOHHOM TIPHHUMME B 3AQA4UE MHOMHX TEJI 


(ITpedcmaeneno axademuxom H. H. Boeostoboeom 12 IIT 1958) 


B pa6ote H. H. Boromo6osa (1) Oni ciopMymHpoBaH OMH BapHal\HoH- 
HbIli TIPHHILMM B 3afaue MHOorHux Tel. Hywxe mb CopMysIMpyeM yc.loBHe TOTO, 
KOra JaHHoe pellieHie OGOOUIeHHOTO MeTOla jaeT MHHAMyM 93HeprH OCHOB- 
HOrO COCTOAHHA, YTO CBOUTCA K YCJIOBHIO MOJIOXKUTeIbHOCTH BTOPOH BapvallHun 
BbIPaXKeHHA JIA SHeprHv OCHOBHOTO cocTosHNA. Tak KaK cpeluH pellenuit 0606- 
ULCHHOFO MeTOfa BCera COMepxKaTcA UW pellieHHa OObIUHOrO MeTOJa Poka, OTCcIOJa 
nosyuaeM KputepHH Toro, Kora OObIUHbIM MeTo DoKa He JaeT MMHHMYyMa 
3HeprHu HM MOCuIeHMH CileyeT WCKaTb Ha Ooylee WIHpOKOM Kvlacce pelleHHi 
OOOOMeHHOrO MeTOIA. 

Ilycrtb raMusibTOHHaH cucTemMbI NV B3aMMOjeHcTByIOWWMX  (epMH-YdacTHIL 
B IIpejlcTaBJIeHHH BTOPHYHOTO KBaHTOBaHHA UMeeT BU 


H = S(A(f, f')— 93), 9) afay +3 SB (fae fai fo» AD aqj,ajayayr, (1) 


rie A(f, f’) u B(fi, fos fe. fi) —Marpwunpie auleMeHTBI onepaTopoB co6cTBeH- 
HOH SHeEprHv YacTHIL UH 9HeEPHH B3aHMMOJeHCTBHA; « — XHMHYeCKHH MOTeHILHaI; 
BBeeCHHbIN JIA TOrO, YTOObI He YYHTHIBATb ABHO YCJIOBHA MOCTOAHCTBa UHCJIa 
yacTHI, B cucTemMe; | —COBOKYNHOCTb HHJeKCOB, XapaKkTepu3yIONIMx CcocToOAHHe 
yacTuubl. J\1a onpelesieHua « uMeeM OObIuHOe ycsIOBHe 


Diaf ay = N. (2) 
(f) 


J(1A MATpHUHBIX 9JIeMeHTOB onepatopop A, B umerwr mecTo ou4eBHHbIE 
yCJIOBHA: 


A’ (FP) = ACP. fs BY (fas fas fas fr) = B (Az fas Pes fa) = B (fan fas fay fo). 8) 
IIpovs3Beyem KaHOHMYeCKoe MpeoOpasoBaHue onepaTopoR a: 
ay = DY (upd + ona), (4) 
(v) 
re (PyHKUAH U, VU YNOBJETBOPAIOT CJeAyIOulMM ycJOBNAM oOpToroHaJIbHOCTH 
H HOPMHpoBKuH: 
& ~) - * N 
Siac 2s (uj + pd ps) = Bey Typ = Dy (Upp + Upvop) =0. (5) 
) (v) 


BpIMHcJIMM Tenepb cpeqHee 3Hayenne H (1) mo BakyyMxoii (PyHKIAH B HO- 
BbIX M@PeCMCHHBIX Qy: 


AC, =; 6 
250 ° (6) 


ae 


Ilogarai (byHkIMIo Cy HOpMUpoBaHHoli, Sytem uMeTs: 


H= D(A, f) — 28) FPP) +e DG (fy fas foo FF fe FOF (fs B+ 


aie a lies ie) Deliv (fata): (7) 

Gipsy hadi) == Beret ta = Bibs Patt oes (8) 

> (fi, iP) a Zero ip, (fi Is) a a Vp 0 f_v3 ji iy fs) = >) Teasvirsae (9) 
u (v) (v) 


OnpeqemM uw, V 43 ycOBHt MuHuMyMa (bopmper (7) mpH JonomHHTeADADIX 
YCJIOBHAX (5): 


CEE Te 1 Ge tee eae 
Bente (fis fe) OU PE Dim" hay fa) © Ga fa) = A y= min, 10) 


rye A, m—Heonpesesenubie MHOKUTeIM JlarpaHKa, MpHyeM B CHy BTOporoO 
v3 ycnoBuii (5) m(fi, fs) =m (fo fr): 

M3 ycosua o6palileHuat B HYJb MepBoi BapHaltuu G Nomyyaem ypaBHenusa 
Asa onpeeleHuA PyHKWMH U, V: 


22h fe) ACF fa)) Opa DUR (Pas fa) + Cfo f1)) jn = 0; 
2 fe) 


‘ (11) 
Dy hefavefis) 5 Dy CR? (fay fa)! Haig 2) Opr 90 
(f2) 


(fz) 


(u elle Ba ypaBHeHHA, COMPxAKeHHbIX K 3THM), Pe BBeeHbI OOO3HAYeHHA: 


Q (fi, fo) = iije, fo) — 054, + bs Cal WG 21; La, je) Pa, 22); 
(21, &2) 
. (12) 
Pe terete h cee hiawi eed Guy Ouiy iisnth a) Dl as ads 


(Zi, £2) 


YpapHeHve (2) JIA omnpeesieHHaA XHMM4eCKOrO MOTeHWMala % MpHHuMaerT 


| mpu yuete (4), (6), (9) Buy 


DFR N=: (13) 


(f) 


OuesuyHo, uTO ypaBHeHua (11) MoryT paccMaTpHBaTbCA Kak OOOOmeHHe 
ypaBHenult Doxa, B KOTOPble OHH NepexOAAT Mp cseAyloulem BHIOOpe PyHKUMh 
Us 

uy = 0, Up = Wy, VEF; 


- 14 

Up = Wp, Vp, = 0, Ae es Wie is) = 0, ( ) 
re Wy —cucTeMa (yHKIHii, OpTOHOpMHpoBaHHad B OOBINHOM CMBICJIe; F — 
«ccpepa Pepmu», KOTOpan onpeeiseTcH KaK COBOKYMHOCTh U3 N WHJeKCOB ¥ 
(N —uncno uactun). Huxe Oyyem Ha3biBaTb peilieHie (14) OO BIKHOBeH- 
HbIM. 

Ypapnenns (11) Bcerga umeror pemienve Bua (14), Te Wy, MOLOupatoTcs 
mo Metoxy Poka. CieqoBatTesbHO, Mpelesbl MpHMeHHMOCTH HOBOrO MeTOAa He 
MOryT ObITb Y2Ke mpesesa mpiMeHuMocTH OOpIUHOrO MeTOa Poxa. 

Pemenua ypapuenuit (11) OyxyT ycToliuMBbl, ec OHM OyAyT MMHUMHsHpO- 
BaTb BbIparxkenve (10) A 9HeprHH CHCTeMbI @, T. e. CCIM BTOpad BapnalluA 6 
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Oyler nosoxKuTebHa. Bpiparxkenve AIA nocJielHel IpHBOAMTCA K BH 
oy oma 
BG =2 DE (Copioy + bupduy), (15) 
Gis vy) 
rie E, bv, u—coOcTBeHHbie 3HayeHHt mM COOCTBeHHbIe (YHKIMH ypaBHeHul 


B BapHallyaAx: 


S\(Q (fas fo) + (far fa) 80; + De (RY (fas fa) + 0° (fas fa) Buf + 


(fa) (fe) 
+- >) G(f1, £15 Se» fe) COR Ges + Vg,n8V 01) Ofv 
(21, Sar far &) 
1 ; . ; 

ee > B® (21, 203 for f1) Vg ute + VguOU gan) Uf = Eddyy; (16) 

(21, 22, for &) 

D)d (fas fe) Bp + D\(R" (fas fe) £m" (fas fa) BOF + 
(fo) (fa) 
{ . 2 : 
F Wy > B(g1, 223 fay fe) S0gutew + VgudUeu) Uf» = Eduyy. 
($1, Sas far v-) 


(4 elle Ba ypaBHeHHA, COmpsxKeHHbIe K 3THM). OueBuHO, 4TO BbIparxkenHe (15) 
6yeT MOJOXKUTeIbHO, ECM CHcTeMa ypaBHeHHii (16) He uMeeT OTPHIaTeJIbHbIX 
COOCTBCHHBIX 3HaveHHi. 

Orctoqa cuyieqyeT, 4TO O6bIuHOe pelleHHe DoKxa (14) OyyeT ycrounBoO, 
T. @. OyJeT TaBaTb MHHHMYM SHEPrHH OCHOBHOTO COCTOAHHA He Mp BCeX yCJIO- | 
BuAxX. HeycToitunpoctb OObIKHOBeHHOrO pellieHHa (14) ecTrecTBeHHO TpaKTOBaTb 
Kak KPHTepHH CYyLeCTBOBaHHA y CHCTeMbl HekOero Apyroro COCTOAHHA. 

Tak, B YaCTHOM cuJlyyae 


A (fi, fe) = A (fr) Of fe (fe—=aGsns))s 
B(fis fat fact) = BiGissseeGasas) 1a5a; 4351) (limes): 


rye q—UMMysIbc, a S— COBOKYMHOCTb KOOPAMHAT OOLINHOTO H UZOTOMMYeCKOrO 
cmwHOB, 3 (16) cegyer Kputepnt H. H. Boromo6opa Aa ycnopun cyule- 
CTBOBaHHA CBepXTeKy¥ecTH B AJepHO MaTepuu (*). 

Hospi MeTo ABuIAeTCA Tak2Ke BeCbMa YJOOHbIM JIA HCCIEMOBAHUA pas/nu- 
HBIX BOMPOCOB SJIEKTPOHHOH TeOpHu TBeporo Tesla pH yueTe KpucTasMue- 
CKOH pelleTKH, HallpHMep MpH yCTaHOBJIeHHH KPHTepHA CBePXIPOBOJMMOCTH | 
MpH yyerTe pellleTKu. 

Hacrosijaa paOora BbIMomHeHa MO npeqoxenmio akay. H. H. Boromio6ora, | 
KOTOPOMY aBTOP TIOJIb3yeTCA CJlyYaeM BbIPa3HTb MpPH3HATeJIbHOCTb Tak2Ke H 3a 
oOcyxeHHe paOorTH. 


Marematuyeckuii wucTutyT um. B. A. Creksopa Tloctynuso 
Akaylemuu Hayx CCCP 27 II 1958 | 


UMTMPOBAHHAS JIATEPATYPA 


1H. H. Boroaw6o08, HAH, 119, NM 2 (1958). *B. A. ®ox, Zs. f. Phys. | 
61, 126 (1930). ?H. H. Boronw6on, JAH, 119, NM 1 (1958). ie | 
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PHAPOMOrH A 


Ml. C. KY3HH 


PEHETHYECKAH CXEMA KJIACCH®HKAUMH PEK 
WH FUAPOJIOTHYECKOrO PAHOHHPOBAHHS CCCP 


(ITpedcmaeaeno axademuxom A. A. Ipueopbesvim 8 III 1958) 


OHO H3 WeHTPasIbHbIX MpoOOJeM THAPOMOrHu ABAAeTCA PHApOMOrHYecKoe 
palouupoBanue, MpexcTaBiAloulee coool oroOpaxkenne Ha reorpatpuyeckol KapTe 
3aKOHOMePHOCTeH H3MeCHeCHHA pexKHMa PeK B CBA3H C 30HAJIbHbIMM H3MeCHeHHAMU 
MpHpowHBIx ycnosut. Packpbirue STHX 3aKOHOMepHOCcTeH MOXeT OBITb Ocy- 
ILeCTBJICHO TOJIbKO C yueTOM reorpaduyecKOH 30HaJIbHOCTH, HaHOoslee NOHO 
OTpaxKalolleli H3MeHEHHA THAPOMOMYecKUX yCOBHM Ha TeppHTopHH CCCP (15), 
PaspaOoTke MpHHWHMHaIbHbIX OCHOB KJlaccHdukalWH pek Mu ruy_pomoruue- 
CKOrO paHOHHpoBaHHA HW NOCBALeHa 9Ta CTaTbA (°). H3BecTeH px COBPeMeHHbIX 
ONbITOB KlaccHukalluH pek M ru~pouoruyeckoro palionupoBanua (7 !), On- 
HaKO CYIU[eCTBeCHHbIM He€JOCTATKOM 3THX OMBITOB ABJIAeCTCA HeMOyueT 3aKoHA Leo- 
rpaduyeckoH 30HAaJIbHOCTH. 

IIpo6mema rugpomoruyueckoro paHOHHpOBaHHA TeCHO CBA3aHa Cc kKslaccucpu- 
KallueH peK, XapaKTep KOTOPBIX, B CBOIO OYepedb, OOYCIOBJIHBaeTCA OCOOeCHHO- 
CTAMM JlaHAWapTHEx ycnoBul. VM3BecTHO, 4TO pesibed) ABJIAe€TCA HEOTBeEMJeEMOl 
yacTbio JaHmuadta. Ho ero BIHAHHe Ha KJIMMaT HM PeKM TaK BeJIUKO, TO OOA- 
3bIBaeT HAC BbIJeIHTb pesmbed) pu KacchuKalul PeK B KaYeCTBe CaMOCTOATEJIb- 
HOH CTYMeHH JeeHHA, a HMCHHO: 

I PaBHuYHHbBe PeKH, T. €. PeCKH HH3MCHHOCTeH, PaBHHH H T1aTO 
(c BbIcoTamH Oo 300—500 mM). 

Il. Topuble pexk4,T.e. pekuH xpeOToR, HaropHi uM Apyrux rOpHbIx 06- 
pasopanuli (c BbIcoTramMu Oomee 300—500 M). 

_ B 3aBucuMocTH OT Mpeobaqaiollero THMa NMTAHMA peK, HaXOsAlero ApKoe 
OTpaxKeHHe B UX BOAHOM pexKHMe, BCe PaBHHHHble W TOpHble PeKH, 3a UCKMIOYe- 
HHeM OOJIbINMX PeK CO CJIOXKHbIM Pe2KHMOM, HM PeK, HCKYCCTBCHHO 3aperyJIMpo- 
BaHHbIX, MbI pa3e/AeM Ha CJlelylollMe TPH OCHOBHbIe rpyniibl. 


OcHoBHBIe rpynmbl BOAHOTO pexKuMa Pek IIpeoOnaqaioujve THB NHTaHHA pek 
I. Pexy c nosmoBoybem * Cueropoe 
II. Pexu c momoBsoyqbeM WH MaBosKamu CuHeropoe H JlO*KAeBoe 

III. Pexu cinaBoyzkamu lox yeBoe 


Bo pcex 9THX rpyumax MMeeT MecTO H FpyHTOBOe NHTaHHe, Popmupyroulee 
MexKeHb, HO OHO HMeeT MOUMHeHHOe 3HayeHHe. MoxkHO BbIJeMTb elle 1V, oven 
HEMHOPOUHCJIeEHHYIO Fpyuny pek Cc MpeoOmaaloluluM FpYHTOBbIM NMHTaHHeM, Xa- 
PaKTePH3YIOILYIOCH PaBHOMepPHbIM pexXHMOM ypOBHell M pacxofoB Bob. Peku 
3TOH a30HaIbHOM TpynMbl OOLIYHO BOSHUKAIOT MOA BAMAHHeM TeoOrMyecKUx 
ocoGeHHOCcTel CTpOeHHA MeCTHOCTH (KapcT HM Jp.). 


* TIoNOBOAbAMH MbI HA3bIBAeM CXKCTOTHHIC HU OOLIYHO JMTCM_HbIC MOMbEMEI BOLI B PeKaX, 
BbISBIBAeMEIC TAAHMEM CHera Ha PaBHHHAX WIM TaAHMeM CHEra H Jbfla B ropax, NOBTOPAIOMIMeCHA 
B COOTBETCTBYIONIUX THPOMOPHYeCKUX’30HAX B OMMH UM TOT 2Ke Ce3OH. IlaBoxKaMM MBI Ha3bIBaeM 
@XKEFOJHbIe H OOBIYHO KPAaTKOBPeMeHHEIe MOMSEMBI BOLI B PCKAX, BHISBIBACMBIC OK LAMH HM JIMB- 
HAMM, MOBTOPAIOUIHECA B COOTBETCTBYIOWMX THAPOJOPHYeCKUX 3OHAX B OLHH HM Te 2Ke CC3OHEI. 

Ha Gompmiux peKax C JO*KMeBLIM NHTAHHEM, BCEACTBHe MHTep*epenuuu MaBOMOYHBIX BOJH 
TakxKe OOpa3yl0TCA JVINTebHbIC MOLbEMbI BOLI, OMMOONHO MpHHuMaemule (6e3 yyeTa UX TeHe- 
3UCa) HCKOTOPbIMM THApOMoraMH 3a MOJOBOLbE. 
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Tlomumo STOTO, B 3aBHCHMOCTH OT 


MIPHPOAHbIX YCJIOBHH, Cpe KOTOpPbIxX 


OHH MpoOTekaroT 4 KOTOPble HaKJIaJ{bIBalOT OTMeUAaATOK Ha XapakTep UX mMopdoulorHu 


H BOJHOrO pe-KHuMa, MbI paseuAeM pek 


PaBHNHHble peki 


Apktuyeckolt 30nbi (A) 
TyHaposoii y (T) 
Jlecuoti » (JI) 
Crennoii » (C) 
Tlonynyersmuott 30npt (IIIT) 
IlycTpnHot » (IT) 


M Ha CJIefyIoulve 3O0HAaJIbHbIe THMBI: 


Topupre peku 


YopHo-apkTuueckolt 30HbI (TA) 
Yopxo-TyHzpoBoit » (CT) 
Topxo-secuoit » (CJT) 
Yopuo-crenuoli » (TC) 
TopHo-nowlynycTBHHOli 30HBI (TMM) 
Dopno-nycTHnnolt » (C11) 
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dOOO xed enuKed H voHeIeO OUOHHOHMeMIed M OIOHYO aOLHeWare BHHONOWEH oaNaenHoeHdLcua u OITHIVRHOS 


J} euuroey 


IIpu mepexoge v3 OHO reorpadHyeckOH 30HbI B Apyry!0 OMHOBpeMeHHO Mpo- 
MCXOJMT HW H3MeHeHHe XapakTepa pexKHMa peK, YTO yKa3blBaeT Ha CYI\eCTBOBAa- 
Hue TeCHOli B3AHMOCBA3H MexKLYy TiaBHeHWWMMH MpHpOAHbIMH 30HaMH H PpexXHMOM 
pek H, CuleOBAaTeIbHO, OOYCIOBMMBAeT CYU\eCTBOBAHHE ECTECTBCHHEIX 30HA/IbHBIX 


THIOB pexKHMa (TaO. 2). 
Ta6aunma 2 


Caa3b Me 2KLY OCHOBHEIMHA TpylmaM¥ UM 30HaJbHbIMH THMaMM BOAHOrO perkuMa pek CCCP 


SOHaJIbHbIC THIMbI PpeXKHMa peK 


OcHOBHEIe Ppynibl Tlouynyc- 
BOAHOFO pexKHMa PeK | Anxruuecku] Tyxzposprit | Jlecnol | Crennoi | Tpinnpiit | IlycTpin- 
COURS (1) (J1) i) (TI) | wer (I) 
Peku c MosJIOBO,beM a = = x ae = 
Peku c NOJOBO,beM 
WH 1aBoyKaMu oe es e ie aly ~ 
Peku c naBpoykamMu DS soe K x x x 


Ilpumeuaune. SxHak mutoc o3HayaeT HaH¥Me peK JaRHOH pynlbl, 3HaK MHHYC—OT- 
cytcTBve. Kpome Toro, 3HaK + noKasbiBaeT paHOHbl XOJIOHOrTO M YyMePeHHOTO KJIHMaTOB, 
3HaK X palOHbI MyCCOHHOTO H,cyOTponwyuecKoro KJIMMaTOB. 


Ha mpumaraemol Kapte (puc. 1) moKka3aHo pacmpesemeHve Tpex OCHOBHbIX 
rpynmm BogHoro pexumMa pek CCCP, a Takxe rpaHHIl PHApPOJOrMyeCKHX 30H, 
MIPOBeMCHHbIX Ha OCHOBaHHH aHaJId3a BORHOTO pexKuMa OObWOrTO KOMYe- 
crBa pek. Ilomumo 9Toro, Ha OCHOBaHHH BHYTPH30HAJIbHBIX H3MeCHeHHH BOJ- 
Horo pexkumMa pek CCCP, BbireKaloulux 3 aHasu3a cBbIle 10 000 rugporpados, 
HaMH BbifjeeHoO OKoOO 100 ruqpomorMyecKHX paHOHOB. 

JA WOCTpaluu 30HaJIbHbIX H3Me€HEHHH BOLHOFO OaslaHca H pexKUMa paB- 


HMHHBIX peK B TAO. | MPHBOAATCA PHApOMOrMyecKune XapaKTePHCTHKH (B MepHHO= | 


HaJIbHOM HalipaBJIeHHH) BOCTOUHOK NoOBHHbI EBponeticKoH uacta CCCP u 
joro-3anaqHoH TypKmennu. AnasOrMuHbld XapakTep W3MeHeHHH TuyAposmorn- 
yeCKHX NOKasaTelel HaOsiOaeTcA B TOM %Ke HallpaBeHHH B SanaqHon Cu6upu 
u Kasaxcraue. B sToH xe TaOmue NOKa3aHbl BHYTPH30HAaIbHbIe W3MeCHEHHA 
pexKHMa PaBHHHHbIX pek JecHOH 30HbI. AHasIOrHUHble H3MeHEHHA B WIMPOTHOM 
HallpaBJICHHH OTMeUaIOTCA H B JIPYrHX 30HAaX. 

XapaktTep ruApomorMuyeckuX NoKa3aTeseH OOHApyXUBaeT 3AKOHOMEPHble H3- 
MeHeHHA B BOXHOM OaJlaHce HW pexKHMe paBHHHHbIX PeK KaK B MePpH]HOHaIbHOM 
(MexkKy 30HaMH), Tak MH B WMPOTHOM (MexKAY THApomorMueckuMH palioHamy) 
HalpaBieHHAx. AHaJIOTHUHbI XapakTep H3MeHeEHHM HaGOwIOMaeTCA UM B FOPHBIX 
OOaCTAX, B 3€BHCHMOCTH OT HX BBICOTEI H reorpacbHyeckoro MeCTONOOXKeHHA. 

Y Ka3aHHble 3aKOHOMEpHOCTH ,OTparxkalolllve NUHAMUKY FUAPOMOPHYeCKOLO KOM- 
MOHeHTa Treorpaduyeckoh cpeybl, MO HalleMy MHeHHIO, MpeACTaBMAOT KOHKpeT- 
HOe BbIPaxKeHHe H NOMTBepRMeHHe NepHoOLMYeCKOrO 3aKkOHa Freorpaduyeckol 30- 


HaJIbHOCTH, KOTOPbIM HefaBHO Onl cdopmysupopan A. A. Tpuroppesbim H 


M. Wi. Byaero (@?,%). 


TocyfapcTBenHEit ragpomormueckuit MHCTHTYyT Tocrynusto 
Jlenuurpan 4 lil 1958 


‘ {LMTUPOBAHHAAVIMTEPATYPA 


1B. B. Loxyuaes, K yuenmo 0 30nax mpupomu, 1898—1900 rr.; Cou., 6, 1951. 
2 A.W. Boetxos, VWs6p. cou, 1, 1948.3 JI. C. Be pvr, @n3uKo-reorpaduyeckue (saH- 


qumadrupe) sonst CCCP, 1938. 4A. A. Tpuroppes, [Ipo6a. cus. reorp., 1 (1934); 7 | 


(1939); 11 (1942). & B. I. Pay mwxkos, Mss. Moc. ruzpon."unct., No 33 (1931); Ne 57—58 
(1933). ® TI. C. Ky3uu, Tes. noxn. 3 Beecow3u. rugpomoruy. cpesqa, 1957, cTp. 24. 
* B. M. Pogesu 4, Msp. Loc. rugpon. uucr., Ne 35 (1931). ® B. U.P YTKOBCKHH, 


Vass. Toc. ruypon. uuct., Nt 57—58 (1933). ® A. B. Ornescexkuli, Tuyponorua cywn, | 


1936. %° M. HW. Ibsosuy, Tp. Toc. rugpon. nuct., 8. 6 (1938). 25. 0. Safixos, | 
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2 B.A. TpounmKu itt, Tp. Komncec. no €CTECTBCHHO-MCTOPUYeCKOMy palonupoBaHni, 11, 


B. 3 (1948), 4A. A. Tpuropses, MW. Byauxko, JAH, 110, M1 (1956). 
* A. A. lp uropbes, Mss. AH CCCP, cep. reorpaduy., Ne 6 (1957). 
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OKEAHOJIOFH fA 


M. A, AJIEKCHHA 


O B3BEUWIEHHbIX BENWIECTBAX B BOJJAX BOCTOUHOM YACTH 
CPEQHEFO KACHHSA 


(ITpedcmaséaeno axademuxom JI. H. Mlep6axosem 30 I 1958) 


HisyueHHe B3BelIeHHbIX BelllecTB, KaK HCTOUHHKa MOCTYMIeHHA MaTepuasa 
B OCaXKU, MpeAcTaBAeT 3HaYHTeIbHbIM MHTepec A WMTOMOrHH (°,°). 

B KacnulickoM Mope H3y¥eHHe MOPCKHX B3BeLIeHHbIX BellleCTB pH MOMOLLH 

MeMOpaHHOH (puJIbTpaluu MpoBosusocs B 1947 r.BIIpuxypyHuckom paiione K. V1. 
Mpanospim (*, °), HO ero HCCIeqOBaHHA OblWIM MOCBAILeHbI CBA3H KOJsIMUeCTBeH- 
JOrO COepKaHHA BSBeWICHHbIX BeleCTB C NpOspayHocTIO Bob. B stom palioue 
3 COCTABe B3BCCH OCHOBHYIO POJlb HrpaloT BHIHOCHI p. Kyppr. Takum xe MeTOJOM 
33BeLIeHHble BelllecTBa Ha ANWepoHCKOM Nopore coOupamucb B 1950 r. M.B. Kure- 
iopol. Kpome Toro, MeMOpaHHas (PHJIbTpalMA Bohl B Kacnun MpumMensasacb 
3 1952 r. Kpuccom, Buptosogoi uv Pykunoii (*) (ist BbIABJIGHHA PacupocTpaHeHuA 
MHKPOOpPraHH3MOB B BOAHOK Tole Cpequero uw lOxwkuoro Kacnua. 
Bo Bpema rpyHTopoi cbemku c 15 VII no 2 VIII 1954 r. namu Opin co- 
JpaHbI MpoOObl B3BeLIeHHbIX BelleCTB Ha yuacTKe OT M. CarblHybIK Jo mM. Ajam- 
(puc. 1). Beero Obl10 ordustbTpoBaHo 20 mpo6 (no | a) noBepxHocTHoOli 
30ub1. [Ipo6nl Bosh! Opaucb 2MaJIMpOBaHHbIM BepOM; (UJIbTpaluA MpoBosH- 
JaCcb uepe3 MemMOpaHHble CusbTppr Ne 2 c cpeqHHuM flMaMeTpoM nop 0,5 »L. 
CTaHapTHbIM Wuametp (:buibTposw 35 mM. Ilepey Hayasom paOor (PuLTpbI Spun 
IOUBeprHyThI TpesBapHTeIbHOH MOAPOTOBKe HM BMeCcTeC O10OKCaMH JOBeJeHbI JO 
IOCTOAHHOTO Beca. Pes yJIbTHPYIOUlee BSBELINBaHHe ObLIO CeaHO 10 BO3Bpallle- 
imu B Mocxsy. 

JjaHHble 110 COjlep2KaHHI0 B3BeLICHHbIX BeU€CTB MBI IOMMbITAIMCb CpaBHHTb 
> CyLMeCTBYIONLUMH MaTepHaJlaMH O paciipeyeIeHHH MpOspayHOCTH BOLI y BOCTOU- 
joro mo6epexba Cpegzuero Kacnus. B coorsercTBuu C OOLenpHHATOH Cxemoli 
3 JICTHHA MepHO UMpO3spauHOCTh paBHOMePHO BOspacTaeT C yaeHHeM OT Oepe- 
‘a. PacnpefemeHve Ke B3BeCH B NpHwOpexKHOH Momoce OKasalocb KpaliHe 
{ep aBHOMePHBIM H KoseOalOCb OT MAKCHMAJIBHBIX JO MHHUMAJIbHBIX COfep Kani. 
(IpH 9TOM MBI NOAMeTHsN Cueyrouly!o 3akoHOMepHocts. [loppitueHHbIe KomNue- 
‘TBA B3BeCH ObLIH IpHypO4eHbI K yYaCTKaM C KPYyTbIMH OeperamH, MosBeprato- 
WMMUCA aOpasHn, TOra KaK MHHHMAJIbHbIe COMepxKaHHA — K TleC¥aHbIM aKKy- 
YJATHBHBIM OeperaM. Tak, Colep?KaHHs B3BeCH B 3,1—3,6 r/m? Ha6sm10RaIuCcy 
y M. Tokmak, M. Ayam-Tam, m. Menosoro u M. CarbiHybIkK, Tam, rye MPOUCXOMUT 
16pa3sua OOpHiBucToro Gepera MIM y OOpbIBUCTOrO Oepera, HMelollero HeOOMbIUON 
jecuaHbili misxk. MuHuMasbuble coxep2kaHua 1,2—1,6 r/m? Berpeyennr y m. Ilec- 
yanoro u mM. Paxymieunoro, rye Geper HOCHT aKKYMYJIATHBHbIM xapakTep. 

Llper rlopepXHOCTHO! B3BeCH MpeHMYIeCTBEHHO 3e/1eHOBaTO-Cepbil, pexke Oy- 
yoRaTHI. B pesyJibTaTe H3YYeHHA B3BECH B MPOCBeTJeHHEIX MpenapaTax Moy 
AUKPOCKONOM HaMH BbIZeImoTcs (pc. 2) clelyloulHe TPH THMa B3BECH: 

J. MunepaabuHo-KapOonaTHad B3BECb MpHypouena K 30He Hal- 
joubIuei KOHIeHTPalMH B3BeCH B IpHOperxHOl Nomoce. Oxa COMeCP2KUT B mpeo6- 
jajlaiouleM KoOmMUeCTBe MeHTOMOp*HbIt KapOoHaT C HeOOMbUION MpHMecbio 
leyeBHeoOpasHbIX HM POMONUCCKHX SepeH, a TAK2Ke 3epHa OOMOMOUHOTO Kaiib- 
wta. Kpome Toro, BCTpeveHO MHOrO MHHepaJIbHbIX 3epeH, MpeCTAaBJeHHbIX 
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PYAHBIMH MHHepasaMu, CJOAOK, KBaplleM, SMHOTOM, I[MpKOHOM H Jp. eel 
BCTPevaloTCA KpPYMHble OrKeeSHeHHble 3ePpHa, CAMHUYHDIE OOTP, a Tak 
B @MHWUHBIX KOJM¥eCTBAX J\MaTOMOBbIe, MAKpOdayHa, OOpbIBKH H3BeCTKOBBI> 

H, CMHUKYJIbI, ryOoK. 

ATS Role 6 RET amr wio' at nie Clee cee B3BeCCb ABIAeTCA Hal 
6omee pacpOcTpaHeHHBIM THIIOM, 3aHHMAIOWLMM OCHOBHYIO MOULab HCCIEAO 
paHHoro yyacrkKa (puc. 3). CoflepxkaHHe OCHOBHbIX KOMIIOHEHTOB B3BCCH OObIUH¢ 
MOUTH OMMHAKOBO, perke MpeobsafaloT MMHEepaJbHble 3epHa, MpHYeM 3epHa STE 
6omee Kpynubie, uem B I THNe. 3yecb BCTpeyeHbI TAGIHTYATHIe M1aCTHHKH CJIOMbI 
NolyoKaTaHuble 3epHa KBaplla HM MOeBbIX WIMaTOB, HHOFa UMEIOULHe MOMMPO 
BaHHY1IO MOBepXHOCTh, eQHHMUHbIe 3epHa PpahaTa, WMPKOHA, PyAHbIX MHHepaOB 


“ee 
A 


LOOOee: 


Puc. 1. Kapta pacnpefenenua B3pecH B No- Puc. 2. Pacnpefemenue THMOB B3BeCH B 

BePXHOCTHOM CJ10€ BOJbI Ha BOCTOUHOM CKJIO- MOBeEpXHOCTHBIX BOJaX BOCTOUHOPO CKJIOHAa 

He Cpequero Kacnua. a — necuanpii Oeper, Cpegnero Kacnus: 1— munHepasbHo-Kap- 

6 — oOpbiBucThId un CKanucTEI !Oeper, O6oHaTHand B3Becb, I] — kapOonaTHO- 

6 — BBICOKMHM Oeper c MIAxKeM MHHepaIbHan B3Becb, II] — OnoreHHo- 
MUHepaJIbHO-KapOOHaTHaA B3BECb 


WMCTeHa, a Tak?Ke KPYIIHble NOJyOKaTaHHble OKesle3HeHHble YacTHUbI. Kap6o 
HaT BCTpeyeH B MeHTOMOp@HOK PopMe VW B BUJe OTIebHbIX 3ePeH KaJIbUUTEA 
HHOra B BUe pOMOO9ApoB, OOJIOMKOB NepeTepTbIX paKOBHH MH AOJIOMHTa. Kpom: 
TOrO, HMeIOTCA YACTHIbl OPraHHyeCKOrO BellleCTBA KOPHUHEBOFO H IKeJITOBATC 
KOPHUHeBOrO BeTa, KaKHe MIPHXOMIOCb HaOsIOaTb UH B NOBEPXHOCTHOM CuJIO! 
ocal{Ka, OOJIOMKH H3BeCTKOBbIX BOJOpOCJeH H peKHe MWeIble JMaTOMOBbIe, B OC 
HOBHOM Coscinodiscus. 

Ill. BuoreHHO-MHHe pad bHO-KapOoOHATHAA B3BEC! 
BCTpeyeHa B OOaCTH MOABOAHOrO CKIOHAa (puc. 4). II]pencrapneHa ona MeHTO 
MOPQHBIM KapOOHaTOM, eJHHHYHBIMH OOJIOMKaMH paKOBHH, OTJeJIbHbIMH 3ep 
HaMH OOJIOMOUHOPO KapOoHaTa, MCJIKHMH H PeKHMH MHHepaJIbHbIMH 3epHaMu — 
CJHOMbI, KBaplla H MOMeBoro WinaTa, a Take Oouee TOHKHMH MeNHTOBbIMH 4a 
CTHUAMH TVIMHHCTbIX MuHepaoB. TlockombKy KapOoHaTHbI MH MHHepaJIbHbll 
MaTepHaJI 3/eCb TOHbIUe, Ha ero done Ooblee 3HaYeHHe MpHoOperator Oxo 
TeHHbIc KOMMOHeHTbI — KpyMHble OOPbIBKH JeTpHTa, OOJOMKH H3BeCTKOBBI 
BOWOpocdel, OCTATKH IVIaHKTOHHBIX Pa¥KOB, CIMKYJIbl, JWaTOMOBbIe, TaKK 
rIaBHbIM OOpa3som Coscinodiscus. 

TlonyueHHble XOTA MH HEOONbUIMe JaHHbIle MO B3BEINeCHHBIM BelllecTBaM 0Ké 
S3bIBaIOT, YTO HCTOUHHKOM MOCTYMIe€HHA OCaO“HOrO MaTepHaJia B 39TOM palioHe 
JIMIN€HHOM pe¥HOrO CTOKAa, CilyKaT aOpasuA OeperoB uM NpHHOC TeyeHHAMH 
coceqHHX palHOHOB, OoraTbIX MMHepaJIbHbIMH KOMMOHeHTaMH. 

258 


Puc. 4. Buorenwo-Munepasbuo-KapOonaTHas B3aBech, 160% 


JIAH, tr. 121, No 2, Anexcuna 


MHTepecuo, ¥TO pasMbIB H3BECTHAKOB, Culararoulux Gepera, Jae, 10-BUHMOMY, 
SHayHTeIbHOe MOCTyIIeHHe NeduTOMOp@Horo KapOoHata. C. B. Bpyesny 
(*) BUAUT IpHUHHy BbINaqenus KapOoHaTa KasIbILMA B BOSelCTBHH JOHHDIX 13- 
BECTKOBbIX OTJIOXKeHHH Ha MepecbillleHHble KapOOHATOM KaJIbUMA BOLbI B MpH- 
OpexXxXHbIX MeJKOBOAbAX. OTH MOHHbIE H3BECTKOBbIC OTOXKECHHA B MeJIKOBOJHOI 
SOHE, MO €fO MHEHHIO, ABJIAIOTCA Kak Obl WEHTpaMu KpucTaIM3annHn. K. V1. VBa- 
Hos (*,*) cuuTaeT, YTO XHMHYeCKOe OCaxK enue KapOonata Kabuua B Anmmepon- 
CKOM paHOHe MpOuCXOAHT Oosee HHTeCHCHBHO B MOBepXHOCTHOM CyI0e BOJBI. 
Tlostomy OH yka3blIBaeT, UTO WIA BbINAeHHA KapOOHaTa KaJIbILMA He OON3aTEVI- 
HbI WeHTPbI KPHCTaJJIM3allWH B BH H3BeECTKOBbIX JOHHBIX OTIOKeHHH, HU mped- 
NoaraeT, YTO WeEHTPaMH KPHCTaJ WH3alHU ABJIAIOTCA UaCTHILbl H3BECTKOBOH IIbIWIH, 
MpuxocumMon c AmwepoucKoro nosyoctposa. 

Tlosyuenuble HaMH JlaHHble NoKa3aJIv, YTO 3epHa KapOouaTa KasIbUuA, MOcTy- 
Maroulve OT aOpa3HH OeperoB, MOryT CJIyYKHTb WeHTPaMH KPHCTaIINsallNH WIA 
Oovlee HHTEHCHBHOPO BbINaeHHA KapOoHaTa B MOBepXHOCTHOM Cvl0e BOsbI. B MeHb- 
Wel cTemeHH STOMY CMOCOOCTBYIOT MpHHOCHMbIe KapOOHaTbI 3OIOBOH MbIIH, 
NOCKOJIbKY HHTCHCHBHOCTb 3OJIOBOTO IIpHHOCa MOXeT ObITh NPHHATAa MOUTH OJU- 
HaKOBOM JIA BCero BOCTOUHOTO Gepera, a OONIHE NemHTOMOpdHOrO KapOoHaTa 
HaOwl0asl0cb y pa3MbIBaeMbIX OeperoB. CreqOBaTeIbHO, KapOoHaT, nocTynato- 
WMH OT aOpa3uu, urpaerT OdJIbLIyIO POb, YeM ZONO0BbIN. Kpome Toro, pacmpeye- 
JICHHe OTCJIbHbIX MHHepaJIOB Take OTPamkKaeT HX 3ABHCHMOCTb OT HCTOUHHKOB 
noctynmeHuaA. Tax, y M. Tokmak, re B MepreJHCTHIX OTJIOXKCHHAX OOHJIbHbI TH- 
PHT HM PyHble MHHEPaJIbI, BO B3BeECH 3HAYHTeIbHO COep%KaHve NocweqHUX. 
TOxuee m-Ba Manrbiliiaka, rye HMeIOTCA MaKCHMAJIbHbIle JIA HCCJIELOBaHHOrO 
palvioHa KOHWeHTpaluu ANcTeHa HW WHPKOHA B OCaKaXx, BO B3BeCH Tak2Ke BCTpe- 
YeHbI 9TH MHHEpaJIbl, XOTA UH B CMHHUHEIX 3epHax. IIpHHoc ux TeyeHHeM MpoHc- 
xomuT u3 CepepHoro Kacnus. Pacnpeferenue cio, O6OMOUHOTO KapOouatTa, 
nowesporo winaTa, KBaplla, fpaHaTa — Tak Ke, Kak H B ocafKax, — OTMeyaeTCA 
Aaa Bee nrouayy. 

IIpopeqenHaad paOoTa ABJIAeTCA NepBOH NONMbITKOH COopa MaTepHaula O B3Be- 
IWe€HHbIX BelllecTBaX Y BOCTOUHOTO NMobOepexbaA CpenHero Kacnus. 


VuctutyT oxeaHovornu Tloctynus0 
Axkajemuu HaykK CCCP 28 I 1958 


UHTHPOBAHHAA JIATEPATYPA 


1¢,B. Bpyesus, JAH, 54, N 2 (1946). * K. WM. Usanos, Tp. FOHH, 
B. 10 (22) (1948). ® K. HW. Upaunos, JAH, 74, Ne5 (1950). 4A.E. Kpuce,E. A. Py- 
Kuna, B. I. Bupw3osa, JAH, 97, N2(1954). § A. TI. ucuusny, Tp. Muct, 
oxeanon., 12, 1955. °® A. Tl. JIucuusn, Tp. Mact. oxeanon., 19, 1956. ay 


5* 2959 


Jloxnagn AkayleMunH Hayk CCCP 
4958. Tom 121, Ne 2 


TEXHHYECKAA PH3SHKA| 


lr. M. BAPTEHEB wu JI, WN. WEMKOB 


MACWITABHbIM ®AKTOP HW MPOUHOCTb CTEKJIA 
(IIpedcmaeacno axademuxom IT. A. Pe6urndepom 13 I 1958) | 


Banaue pasMepos padouel uacTu OOpasila WIM U3AeMA Ha MpOUHOCTD, Ha- 
3bIBaeMOe MACLITAOHLIM adpeKTOM, H3BecTHO. Haw6omee yeTKO MaculTaOHbI| 
acbbeKkT MpoABAAeTCA Ha XPyMKUX MaTepHaslax, K KOTOPbIM OTHOCHTCA CHJIMKaT- 
Hoe cTeksio. Tak KaK OObEM CTeKJIa B HECKOJIbKO pa3 MpouHee, YeM MOBepXHOCT- 


HbIii cuIOH, TO, B OTJH4He OT MeTAJIVJIOB, IIPOUHOCTb CTeKJIa OlpeeuIAeTCA Mpak~ 
THYeCKH IIPOUHOCTbIO MOBep XHOCTH. Ilostomy B CTATHCTHYeCKOi TeOpHH MPpOUWHOCTH 
CTeKJ1a HEOOXOJUMO YUHTHIBATb Pa3MepbI paOouel NOBepXHOCTH, a He OObeMa. 
= | 
kT] mame 
140 | 
4 / Al mm? | 
120 | | 
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Puc. 1. XapakTepucTuku MpouHOcTH cTeK- Pue. 2. Bananue padouel AuHE / Kpax Moso- 
JIAHHbIX BOJIOKOH, BLITAHYTBIX U3 Gecrle- CKH CTeKJIa Ha MpOUHOCTh O Mp MCHbITaHHH Ha 
JIOUHOTO CTeKd4, B KOOPAHHaTax Mpou- NonepevHE u3ru6 c AByMA MepepesbiBarouly MH 
HOCTb Ha pa3pbIB o — Auametp d: | — cuslamu. B pactamenuu: I— xpal, He NoBpex- 
TIpH MepeMeHHOH CTeMeHH BLITATHBAHHA &; JeHHbIM pu peske, 2 — noppexkeHHbIM. Crex- 
2,3 — MIpumocTosHHo « :2—a = f0 BB TtommuHok 6 MM 


= 1,6-104, 3 — « = 0,8-104 


JjaHuble 10 BJIMAHMIO MaclTaGHoro (bakTOpa Ha MpOUHOCTh CTeKsIa MpOTHBO- 
PeUMBbI, TAK Kak COFIaCHO OJHHM MpO4HOCTbh TOHKHX CTeKOJI CHJIbBHO, a COrmacHo 
Apyrum ciao OTmMYaeTCA OT MpouHOCTH TosIcTBIX cTeKom (+4). Jlia naockux 
CTeKOJ ObIIO BbICKa3aHO NpeAnonoxenne (°), a AIA CTCKIAHHIX BOJIOKOH JO- 
Ka3aHo (°), uTO STO MpOTHBOPeyHe MOXeET ObITh OODACHEHO JBOAKOLI lpupoyou 
MacluraOHoro cbakTopa. 

[IpounoctTb CTeKJIAHHBIX BOJIOKOH (°) 3aBHCHT OT CTeNeHH BbITATHBaHHA @ = 
=1-+ ena (Ena —BesIHUHHA TlacTHYeCKOH JecsopMallun mpH BbIpaOoTKe) H He 3a- 
BUCHT OT MOMepeyHbIX pasMepos (AMamerpa). Ip u3smeHeHuH Auametpa cTeKIAH- 
HOTO BOJOKHA JOObIM CMoco6oM Mp ycloBuH a=const MpoyHocTh Ha paspbIB 
He MeHaeTCA (puc. 1). OObruHO NpHBOAUMble rpaduKu, NoKasbIBalollMe U3MeHeHHeE 
MpOUHOCTH OT MHaMeTpa, COOTBETCTBYIOT MepeMeHHOMY 3HayeHHIO a = D?/d?, 
tae D — Auametp dusbepa, d — quametp BomoKua. Ecnu D=const, To pH 
YMCHbINCHHH CTeNeHH BbITATHBaHHA OXHOBPeMeHHO YBeIHUMBaeTCA jMaMmeTp 
M YMeHbIMNaeTCA MpOU4HOCTb CTeEKJIMHHOPO BOJIOKHA. 
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Takum o6pasoM, HM MpouHocTh HM AMaMeTp ABIAIOTCA PYHKUMAMH TmacTHUe- 
CKO JecbopMalluu, ABssIOUelicA TeXHOMOrMYeCKHM (PaKTOPOM B mpolecce BbIpa- 
OOTKH CTCKIAHHbIX BOJIOKOH. 

IIpu quamerpax d>0,1 mm, Kpome TexHomoruyeckoro MacmiTaOHOrO (bakTopa 
B yKa3aHHOM BbIllle CMbICJIe, HAYHHAeT NPOABJIATbCA HW CTATHCTHYeCKHH MaciurTab- 
HbIM akTop. Bauauue AmHbi / creKsAHHOTO BOMOKHAa Ha NpOUHOCTS BbIparKaer- 
cx PopmyoH os = cl°*>, cxoguol c @opmyviol Beli6ya, 1 oObacHaeTCaA CTa- 
THCTHYeCKOH TeopHelH mpouHoctu (°). 

B nocseqHee Bpema BO Bcecowo3HoM Hay4HO-HCCeqOBaTeIbCKOM HHCTHTYTE 
cTeKJIa JBOAKadA Mpuposa maciwira6uoro sPekTa BbIABJIeHa HW JIA) MaCCHBHOTO 
MIOCKOrO CTeKJIa BePTHKaJIbHOTO BbITATHBaHHA (cTeKIO BB). 

IIpu orpeske cTeKsla, B pe3yJlbTaTe HaHeCeHHA MeXaHHYeCKUM cmocobom 
MeeKTOB, Ooulee OMACHBIX, EM Ha HEMOBPeKJCHHBIX MOBEPXHOCTAX, KPa CTaHO- 
BATCH HanOovlee ClaObIMH MecTaMH, OCOGeCHHO Kpasx, NOBpexKeHHble pu peske 
amma3oM. [Ip ucnbiranuH Kpasd MOryT HaXOQWTbCH Kak B Halpsx%KeHHOM (r0- 
TlepeyHbi usrv6O), Tak M HeHalps2KeHHOM (CHMMeTpHUHbIM u3ru6) nomO*KeHHH. 
Tlostomy mpouHocTb JIMCTOBOrO CTeKJIa 3aBMCHT OT MeTOZa ucmbiTanua (7,°). 
[pu ucnbiranun Ha NonepevHblli H8rH6 MpOUHOCTh MOOCKH CTeKa ONpesesAer- 
CA TlaBHbIM OOpa3s0M COCTOAHHEM KpaeB, a IPH HCHbITAHHM TWlaCTHHKH, Harpy- 
KCHHOH B IeHTpe, — MpOuHOcTbIO NoBepxHocTH. B nepBom culy4ae MacluTaOublit 
(akTOP MpOABJAeTCH TPH H3MeHeEHHH JWIHHbI, BO BTOPOM — MOBepXHOCTH. 

McnbiraHiaA NpOnsBOHIMCb Ha NOMepeyHbiit U3rH6 C ABYMA MepepesbiBalollluMu 
cumamu (/— paccTosHHe mMexyy HwumMu, L— paccTtosHue MexKy onopamn) 
WM Ha CHMMeTPHUHbIN U3rHO KBaypaTHOH MaCTHHKH, CBOOOAHO OnepTol Ha KBaJ- 
paTubli KonTyp. IIpounocTb mp uCnbITaHHH Ha CHMMeTPHUHbIM u3sru6 paccun- 
TbIBaIacb M0 opmyae Mapxyca (°). 

KoHTpoOJIbHble HCMbITAHHA NOKa3aJIN, UTO eCuIM 3aaHo J, TO NpOUHOCTb Ha M0- 
TepeuyHbli H3rH6 He 3aBHCHT OT WIHPHHbI NOJIOCKH, a TaK2Ke OT TOJIILMHBI, eC 
TOJIMHHAa H3MeHAeCTCA MYTeEM COWWIMPOBKH (YTO BepHO JO pa3MepoB, CPaBHHMbIX 
C TOJINMHHOH TpellMHOBaTorO cuOA NopsyKa 0,1 mm). 

Bausuue pa6ouelt auubt / noKa3aHo Ha puc. 2. IIpounocTb B cay4ae, Kora 
B pacTAKeHHH HaXOMNTCA HENOBpexXeHHbIM Kpal, Ooulble, YeM KOra B pacTA- 
XKCHHH MOBPE@XKEHHbIM asIMa30M Kpali, YTO cooTBeTCcTBYyeT paore [*]. 

Tia cryuad, Korga B pacTsxKeHHH NOBPEXAeHHIN Kpai, up />10 mM mpou- 
HOCTb OT JJIMHbI He 3aBMCHT*. STO OObACHAeTCA TeM, 4YTO BeEPOATHbIM MepHor 
BCTpeuH HavGoulee ONacHoro Jedekta M0 WIHHe MeHbue 10 MM. IIpeqnonaraetcs, 
YTO aJIMa3HbIi pesell HAHOCHT JeceKTbI pasHOH CTeMeHH OMaCHOCTH, HO «MOJIHbIM» 
HaOop MpekebHO OMAaCHbIX WePeKTOB pacmpesemen 0 WIHHe CO CpeqHUM Tepuo- 
JOM, paBHbIM B JaHHOM cutyuae OKoIO 10 MM. J\a cay4ad, Kora B pacTAKeHuH 
HEMOBPe@XKIeCHHbIM Kpal, STOT MepHoy Combe 100 MM, MosTOMy IpH yMeHbIWeHuN 
[ mpouHOcTh BO3pacTaeT, TaK KaK BeEPOATHOCTh MolasaHvA ONacHbIx eekKTOB 
yMeHbulaeTcs. 

AuamoruuHoe ABIeHHe HaOsIOaeTCA U IPH H3MCHEHHH WIOULAaAM Mpu UCIbITa- 
HUM MJlaCTHHKM Ha CHMMeTpHUHbIM U3rHO (MpOUHOCTh NOBepXHOCTH). IIpu yBeJIH- 
YeHHH TWioWlakH KBapaTHbIX OOpaslloB MOCKOrO CTeKJa TOJIMHOH 6 MM OT 
25 no 3600 cm? mpouHocTs CHU Kasach C 7,7 HO 6,0 kl /mm?. U3meneune NpOuHOcTH 
CBA3aHO C MOBepXHOCTHBIMH JecbeKTaMH HM OOBACHACTCA CTATHCTHYeCKOM TeEOpHeu 
TIpOuHOCTH. ; 

3aBHCHMOCTb MpouHOcTH OT paOouell AMMHbI KpaeB MW NOBepXHOCTH cmadas. 
Vinaa KapTuua HaOmiofaerca, eCJIM MCMbITEIBaTh MJIOCKHE CTeKa PasHOH TOVI- 
IHHbI, MOMYYeHHbIe METOAOM BepTHKAabHOFO BbITATHBAHHA. 3aBUCHMOCTb Tpou- 
HOCTH OT TOJIMHHbI WWIOCKOFO CTeKJIa IPH UCMbITAHMH Ha MOMepeuubii usrHO Mpeyr- 
cTaBJleHa Ha puc. 3, Ha CHMMeTpHUHbI u3srMO — Ha PHC. Ae, 


* T[ia uccieqyemoro 6-MMJIIMMeTPOBOrO CTeKa MpOUHOCTh 5 KI /MM? MHHMMaJIbHa (Ip Wan- 
HbIX yYCJIOBHAX MCIbITaHHA — Cpefa, BpeMsA, Temmepatypa). JlaipHertuiaa o6pa6orTKa (msuoBKa 


WU MOJIMpOBKa) He CHMKaeT STON BeJIMUAHDI. 
i foo HeEMOBPeKLEHHOO Kpasw M MPOUHOCTb MOBEPXHOCTH CTCKMA (BepxXHue KPHBBIe 
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} 


ro 10-muuvin-; 
KORTPOT He Ore oe HOBKH ORHOH NACKOCTH, TOKASAMH, WIO NpO% 
oBoro cTeKla IyTeM COLI | 
oe KaK CJIeIOBasIO OKUAATh, OT TOULMHbI He Sanne ue ans = pe d 5 | 
9 ormuualorcd OT MpAMO 3 TeM, UTO B NepBOM CJlyuae pa ee 
JIyYeHbl BbITATHBaHHEM, a BO BTOPOM — COMMIH QOD IRE aloes pec 
yan JWIMHa MOJIOCOK Oblla MOCTOAHHOM AVIA BCX TOV asi fee 
TOMMMHOM HeIb3A OObACHMTb CTATHCTHYCCKHM MaC i 
Mais uc. 4 quia KpuBblx / HM 2 B pacTAKeHHH HaxOMHWach HeNOBpexKeHHaA 
es cTeKla C OJMHAKOBOH JIA BCeX TOJILIMH NOUN a ES ea 
THCTHUeCKOLi TEOPHH MpOUHOCTh B 9THX UCIbITAHMAX MOJAKHA 
u He 3aBHCeTb OT TOJIIHHbI CTeKJIa. 
Mexay Tem 3TO HaOuIOAaeTCA TOKO 
TIpH COWJAPOBLIBAHHH. 

V3 nouly4eHHbIX pesybTATOB CJey- 
eT: 1) H3MeHeHHe IpO4HOCTH C TOU HO 
HeIb3A OObACHHTb CTATHCTHYCCKOH TEO- 
puelt mpownoctH; 2) creKsa, NO/y YeHHbIe 


kf /um2 
|. 


kl mm? 
: | 

Puc. 3. BanuaHne TOMMAHEI NocKoro Puc. 4. BaauaHue TOMMMHEI MocKoro 
cTeka d Ha MpOUHOCTh o IPH ACMbITAHHU cTekla d Ha MpOwHOCTh o MpH CHMMeT- 
Ha MonepewHbid usrn6 Cc AByMa Mepepe- PHuHOM u3ru6e: / — cTeKia pa3M4HBbIx 
3bIBaIOWIMMH CHsiIama pH / = 80 mm. J, TOMMHH, MOJIyYeHHbIe BbLITATHBaHHeM; 
2 — cTeKsla pa3JIMYHbIX TOUHH, Mouy- 2 — oOpa3ubl, MomyueHHbIe MyTeM co- 
YeHHbIe BbITATHBAaHHeM; 3 — o6pa3ubt IWJIHOBKH C OMHOH CTOPOHbI CTeKa TOJ- 
Pa3JIMGHBIX TOJIMMH, MOJlydeHHbIle COW muHon 10 mm. Onopa kBafpatuaa, pas- 
(boBKoH c OfHOM cTOpoHb! 43 10-mMuasMH- Mep oOpasuos 130 x 130 mM 


MeTpoBoro crekma. /— B pacTaxeHun 

HeMOBpexeHHbIe Kpan; 2, 3 — kpaa 

mocale wHMpoBKH TOpwoB. Pa3meppi o6- 
pasnos 200 X 30 mm 


MeTOOM BepTHKaJIbHOFO BLITATHBaHHA, MMEIOT WIA PaSIMUHBIX TOJIMLMH pasJIM4HOE 
COCTOAHHE MOBCpXHOCTH: YeM TOVIe CTEKJIO, TEM MEHbIJe MIpOYHOCTh ero MOBepX: 
HOCTH. 

Takum o6pa3om, yBeM4eHHe MpouHocTu IPH YMCHbUICHHH TOJILIMHbI CTeKOU 
MOJIy YeHHbIX BEPTHKaJIBHbIM BbITATHBAaHHeEM, MOXKHO OOSACHUTh TOJIbKO BJIHMAHHeN 
TeXHOJOPH4eCKOrO MacluTaOHoro (bakTopa. BAMAHMeM BHYTPeHHHX Hanps2KeHni 
MOXKHO TIpeHeOpeyb, Tak Kak CTeKJla BCeX TOJULMH HMeJIM He3HaUHTebHBIe BHY 
TpeHHHe Hallps2KeHuaA. 

Kak 4 B Cly¥ae CTEKAMHBIX BOJIOKOH, MOBbIIMeHHY!O IIPOUHOCTb TOHKHX CTE 
KOJI €ECTECTBEHHO OODACHHTh yBeMYeHHeM CTeNeHH BbITATHBaHHA, KOTOPaA H3 
MeHAeTCA OT 6 Jo 40 pH H3MeHeHHH TOMEI HCCJIENVYeMbIX CTeKO OT 2 J 
10 mm. Oguako y CTeKJIAHHBIX BOJOKOH CTeMeHb BLITATHBAHUA Ha 3—4 NOopaAyK 
Oonblue. Ecnu yyuectb 9T0, TO U3MeHeHHe MPOUYHOCTH 3a CUeT CTENMeCHH BbITATHBA 


HOM Kpae H Ha NOBEPXHOCTH CTeKJIa HMeIOT IIPHMEpHO OMHAKOBYyiO0 CTeNeHb ONacHocTH. Conoctal 


JATb MPOUHOCTS TIpH MonepeyHOM HsrH6e M MpOUHOCTh Mp CHMMeTPHYHOM u3ru6e MOXKHO AUIL 


YCOBHO, TaK Kak OHA W3 HUX 3aBHCHT OT AWIMHbI Kpas, Apyraa — or Benw4unHbI padouelt nopep} 
HOCTH. 
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pH MPH U3MeCHEHHH TOJILMHbI JIMCTOBOrO cTeKJIa OT 2 20 10 MM JosxKHO cocTa- 
{BHTb MpHMepHo 1—2xI/mm?, uTo HeocTaTOUHO AA OObACHeHUA a>PpeKTa. ITO 
NOATBep2KlaeTcA Tak2Ke HCIbITAHHAMH Ha NolMepeyHbld U3sru6 OOpa3oB crTekua 
TOJUMHOK 3 MM IIpH MomO%KeHHH HEMOBperxKLeHHOrO Kpas B pacTsaxKeHUH. IIpou- 
HOCTh OOpa3ll0B, Hape3aHHbIX BAOIb HallpaBJeHHA BbITATMBaHUA, paBHa 11,9 
kI'/M”, Hape3aHHbIx nomepek—11,0kI°/mm*. Pasnuuvemexkay HUMH He3HauyHTesb- 
HO. K\pome TOro, eCJIM HMeeTCA B BUY HCMbITaHHe Ha CHMMeTPHUHbI U3rHO, TO 
MPOWHOCTh NOI2KHAa NalaTb C yBeJIMYeHHeM CTEMeHH BLITATHBaHHA, Tak KaK pou- 
HOCTb B MOMepeYHOM HallpaBJIeHHH YMeHbIllaeTcs. 

Ilo-BuuMOMy, H3MeHeHHe MpOuHOCTH NOBepXHOCTH C TOMULMHOH CTeKsIa OOb- 

ACHSACTCA, B COOTBETCTBHH C padoTor (°), TeM, ITO BO BpeMaA POPMOBAHHA JICHTHI 
y ee MOBepXHOCTH BOSHUKAIOT rpayMeHTbI TeMMepaTyp MH TepMoymupyrue Halps- 
*KCHHA, BbISbIBAIOUIMe OOPas0BaHle B MOBeEPXHOCTHOM CJIOe CTeKsIa MUKPOTpe- 
UHH HIM MHBIX Je*eKTOB, NOHMKaloulHX MmpouHocTb. Uem Tose copmyemoe 
CTekKJIO, TeM OO/bIUe rpaueHTb! TeMMepatyp HM TeM Oovlee OMacHble JetbeKTH! 06- 
Pa3yloTCH Ha MOBePXHOCTH CTeKJIa B Tpolecce ero OXaKeHuA, HavHHAad OT 
BA3KOFO COCTOAHHA. 
_ Takum o6pa30m, ombirHble akTbl CBUeTeEIbCTBYIOT O HaIMUMM y cTeKON 
‘ABYX MaClUTaOHbIx (akTOpOB — TexHOwOrMyeckoro H cTaTucTHYecKoro. BauaHHe 
‘JMaMeTpa CTeKJIAHHOFO BOJIOKHA HM TOJIHHbI MJIOCKOrO CTeKIa Ha MpOUHOCTb 
OObACHACTCA TeEXHOJOrHYeCKMMU (pakTOpaMu— IlacTHyecKoH ecbopmaluelt u 
TePpMOYMPYyrHMH HallpsAx*KeHHAMH, BOSHHKAIOULMMH B Mpollecce (POPpMOBaHHAl CTeK- 
‘aia. Bananne Ha MpOuHOcTh JIMHeHHbIX pa3MepOB — JWIMHbI CTCKJIAHHBIX BOJIO- 
KOH, JWIMHbI peOep MOOCOK HM pa3MepOB NMOBePpXHOCTH CTeKJIa — OObACHAeTCA 
CTaTHCTHYecKOH TeopHeH mpouHocTH. 


Bcecoro3Hbili Hay 4HO-HCCeMOBATeIbCKHK Tloctrynusio 
HHCTHTyT cTeKsIa 9 1 1958 
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Jloxnxagp AKayeMun Hayk cccP 
1958. Tom 121, N 2 


TEXHHYECKAA PH3HKA} 


H. J]. BOPHCOB, B. B. HEMOLIKAJIEHKO u A. M. ®E®EP 


CTPYKTYPA JHEPFETMYECKOPO CIEKTPA 3JIEKTPOHOB 
B DKEJIE3O-XPOMHCTBIX CILJIABAX 


(IIpedcmaeaneno axademuxom T. B. Kypdwmoeoim 11 IT 1958) 


1. PasoBpoe MpeBpalleHve a—>so cmvlaBoB cucTembl Fe — Cr mpefctaBsaer 
HCKJIOUMTEIbHbIM HHTepec, TaK KaK OHO COMpOBOKLaeTCA KOPCHHbIM H3MeHeHHeM | 
CTPyKTYPpbl KPHCTasIM4eCKOL pellleTKH HM psa PUSHYeCKUX CBOHCTB. MOXKHO OXKU- | 
WlaTb, YTO CTOJb CYU[eCTBeEHHOe H3MeHeHHe CTPYKTYpbl H CBOHCTB yKa3aHHbIX | 
ClW1aBOB CBA3aHO C H3Me€HEHHeM 9HEPreTHYeCKOLO COCTOAHHA 3JIEKTPOHOB ATOMOB 
KOMMOHEHTOB criaBoB. M3yyeHne H3MeHeHHM B TOHKOM CTpyKType PeHTreHOB- | 
CKUX CIeKTpaJIbHBIX JIMHHH, OOYCJIOBJICHHbIX Mepe€XOJOM 3JIEKTPOHOB H3 BHELIHHX 
9HepreTuyueckHx Mooc Ha K-ypoBeHb, MOKeT aTb HOBbIi MaTepHaJ WIA MOHH- 
MaHHA MpHpOsbl o-cba3bl, MexaHH3Ma (a30Boro Mepexoya a—>o H CBASAHHBIX C' 
HUM W3MeHeHHH (bH3H4UeCKHX CBOHMCTB %Kele30-XPOMHCTHIX cilwaBoB. B WaHHo 
paOoTe u3y4allach CTpykTypa PeHTTeHOBCKHX IMHCCHOHHDIX Keg.-mom0c xpoma 
MW 2Kele3a B cnvlaBax Fe — Cr. | 

Ilo coppeMeHHbIM TIpemcTaBeHuaM, Ke, — nocieqHAA IMMCCHOHHAA JIMHUA, 
BbISBaHHaA MepeXOJOM 3JIEKTPOHOB H3 CaMOli «BHELUHeH», OOpa30BaHHOH MepeKpbl- 
THeM dsp-COCTOAHHH H YaCTHUHO 3aNOJIHEHHOH 3JIEKTpOHaMH MOJIOCbI MpOBOIH- 
MocTH Ha K-yposBeub. Y MeTasuIoB NepexoHOH rpynubl Ke,-nom0ca HMeeT pe3KC 
AaCHMMeTpHuHy!o (POpMy HM XapakTepH3yeTCH KPYTbIM CMayOM MHTeHCHBHOCTH 
KOPOTKOBOJIHOBOM BeTBH. Tak Kak paclipefleeHHe 2JIeKTpOHOB 110 K-ypOBHIoO 
CHMMeTpHYHO, TO (opma Kg,-Moocbl MeTaJIa, OV€BUAHO, OyeT OMpememATHCA 
TOMbKO COpMOH YHKIMH pacipeyeeHHA 3aHATHIX QJICKTPOHAMH COCTOSHUH 
B 30HeE MpOBOJHMOCTH. 

ViccneqoBpanve peHTeHOBCKHX CMe€KTpaiIbHbIX HHH Kg-rpymmbl xpoma 
M x#Keslesa WH K-cnekTpa MOrsiouleHHA XpOMa B a- uM o-cpa3ax cnaBa Fe— Cr, 
coflepxallero 52,38% Fe, Obi10 mpopeyeHo B. A. Ka3anuespim (3, ?), ofHako 
Malad JIMHeHHaA WMCHepCHA MpHMeHeHHO"O clekTporpada He MO3BOUAeT OHO- 
3HaYHO HHTeplpeTHPOBaTb NOJYYeHHbIe ABTOPOM Pe3yJIbTAaTHI. 

2. Lembo HacToslel pa6orTbl ABJIAJIOCb YCTaHOBUTb XapakTepHble H3MeHeHUA 
B 9HEPreTHYeCKOM CIleKTpe 2ICKTPOHOB aTOMOB XpOMa H Xesle3a IpH Mepexoye 
MX B CllaB, a TaK%Ke Ip Mepexoye No ocH TemMepaTypbI cntaBoB Fe — Cr 
M3 a- B o-(a3y. 

OObekTaMH UCCeOBAHHA CyKWIH XpOM M %kKewles0 9sIeKTPOMMTHYeCKHe 
BbICOKOM CTeMeHH YHCTOTHI H H3POTOBJICHHble Ha HX OCHOBe B BAKYYMHOMi BbICOKO- 
4YaCTOTHOHM NeyH CiwaBbl Fe — Cr, cozepxkamne 35; 45 u 55 Bec.% Cr. Tomorenn- 
SHPYIOUMH OTAKUT CMWaBOB MpOHsBOAMWICA pH Temuepatype 1150° B Teuenne 
50 uac. Tlepesog craBop u3 a- B o-(pasy OCyIecTBAAICH MyTeM u30TepmMuye- 
CKOrO OTKHT'a UX Mp TemMepatype 650° B Teyenue 150 uac. OTmKur uccmeEyemMbIX 
OOpasoB MpOMSBOMWICA B 3aMaAHHbIX KBapPIeBbIX AMIYJaX, HAMNOJIHeHHBIX ap- 
TOHOM. OOpasllbl, H3POTOBIeHHbIe u3 CMlaBa, cosepxamero 45% Cr, mocae 
oTKUra NpH TeMMepatype 650° craHoBHJIMCbh COBepIIeHHO HeMaPHHTHBIMH, MpH- 
oOperasu OoubuTy!o XpynkocTb 4 TBepsocTb. TosroroBmenHble OOpasiibl cm1aBoB, 
MpeAcTaBl Aone COOOH NMacTHHKM TOMMMHOK B 3 MM, KpelMIMCb Ha NepBuy- 


HOM aHTHKaTOJe PpeHTTeHOBCKOH TpyOKu. Meroguka padoTe! Obla aHalorMuHa 
onucaHHol B pa6orte (3). 
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3. B mwupoKkom TemnepatypHom HHTepBale ObWIH CHATHI WHHMM Ke-rpynupr 
“YeTBepTOro NOpANKa OTParxkeHHA OT YHCTOFO *Kee3a HM TpeTbero NopAdKa oTpaxke- 
HHA OT YHCTOTO XPOMA,a TakxKe JIMHHH TeX Ke NOPAKOB OTPaxKeHHA OT CMIAaBOB,. 
cofepxauux 35; 45 u 55 Bec.% Cr, HaxoMMUMXCA Kak B a-, TAK HB O-(pase. IIpu 
oOpaOorke crekTporpaMM OblIM yUTeHbI LaHHble paOoTnr (*). SHaveHuaA 9Heprutt 
MakCHMyMoB Kg,-lNojoc XpoMa M xKele3a, MOJYYCHHBIX OT YHCTHIX MeTAJVIOB 
‘WOOT cnwiaBoB Fe — Cr, Haxonamuxca B Y-, &- MH o-(ha3ax, MIpHBesleHb! B Tabu. 1. 


Ta6muna 1 
¥/R MakcuMyMma 


OOpnexr uccnenoBanua Crk, -TIOJIOCbI 
5 


Fek g, Mosockt 
Bx 


Meta 440,960+0,003 523,580 + 0,003 
| CnaasBpl Fe — Cr (y, «) 440,920 0,003 523,584+0,003 
Cnaappr Fe — Cr (0) 440 ,927+0,004 523,59040,004 


Ha puc. | npusegenbt mukpodotorpammp! K¢,-HuHuii xpoma u 2xeJIe3a, 
‘CHATHIX TIpH Temnepatype 1000° or uncrerx metannoB. M3 mukpodotorpamm 
‘cmelyeT, TO TOMbKO y CrKg,-Non0cbl KOPOTKOBOJIHOBaH BeTBb ee CBOOOLHa 
OT HanoxKeHuA Ken-caTesuIMTa HW MOKeT ObITb pacCMOTpeHa B UHCTOM BUJe.. 


Puc. 1 


Y x»enesa Kg-caTemMT yoke ABHO HakJlafbIBaeTCH Ha KOPOTKOBOJIHOBY!O 
BeTBb Kp,-MOJOCbl H JO2KeH ObITb BbIAeNeH MPH U38yYeHHH COpMbI, LWIMpHHbI 
WM WHTeHCHBHOCTH K,-novocbl. 

B ta61. 2 mpHBefeHbI cBoyHbIe pacueTHble aHHble Wa Ty, T2 A Tyaxe— 
wupunb Ke,-m0l0c xpoMa H 2Kevle3a, CHATbIX B INMPpOKOM TemIlepaTypHOM 
WHTepBasle OT YMCTHIX MeTaIOB H OT cmuaBoB Fe—Cr B y-, « HM o-dasax. 
V3 manupix ta6m. 2 cnekyer, uTo wupuHa Cr K¢,-nonocbl c poctom Temmepa~ 
TYPbl MslaBHO pacTeT, B TO BpeMA KaK Y 2Keslesa MpHMepHo B oOsacTH 
850—900° mpoxogur uepes MmakcumyM. Iupuna Kp,-llooc Xpoma u >xKesIe3a. 
B civiapax Fe—Cr, cuaTpix mpu temneparype 1000°, ocruraeT MakcHMaJIb- 
HOO 3HaueHHA JIA XpOMa HM MMHUMaJIbHOrO [WIA 2KeJlesa B CpeqHel oOsacTH 
KOHILCHTpalHit KOMMOHeHTOB 2KeJIe30-XPOMHCTHIX cCrIviaBoB. Ilepexoq no ocn 
cocTaBa 7 B &-TBepbIli pacTBOp y  %eJle3a XapakTepH3yeTca Pe3KHM W3MeHe- 
HHeM XOJla KpHBOH 3aBHCHMOCTH Tyaxc OT KOHICHTPal{MH KOMMOHEHTOB 2KeJIe3O- 
XPOMHCTHIX criiapoB. 3HaveHHA wiMpult Kg,-MO0C XpoMa M 2KeJIe3a, TMouyueH- 
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HbIX OT CWvIaBOB B o-(aze, JI@KAT SHAUHTeJIbHO BbIUe y %*esle3a WH HWKE 
yy Xpoma. 
B ra6n. 2 mpuBegqeHb! cBOJHbIe pacueTHble JaHHble AVIA 9HEPrHu MOTOMIKa 


u flHa 3d-mom0c ATOMOB XpOMa H %*Kedle3a YCTHIX MeTAJIOB MH AKEIC3O-XPOMHCTHIX — 
.CIWIaBOB B y-, 4- H o-cbasax. IIpu BbruncieHuu 9HeEpru MOTONKAa 3d-MOJOChI WA 


gHepruu K-ypOBHA aTOMOB XpOMa HM >Kevle3a OblIM MIPpHHATI 3HaveHHA: 441,10 
v/R waa xpoma u 523,77 v/R wisn x%ene3a. B 3Havenua T, 4 T, — WMpHHbl 
KOPOTKOBOJIHOBBIX H JJIMHHOBOJIHOBBIX BeTBeli Kg, -0m0C (ra61. 2) BHOCHJIMCb 
NOMmpaBKH Ha OMOMHUTebHOe paclIMpeHNe UX, BbIsBaHHOe: A — KOHCYHOU 
mupunolt K-ypoBHaA aTOMOB XpoMa H 2KeJle3a H b — KOCbIM MajeHHeM ayuel Ha 
‘PoTOMIeHKY . 


TlonpasKka Cr Fe 
a tod its) 
b Ont 0,09 
a+b 1,83 AN teh) 


HeckosbKo 3aBbIleHHble 3Ha4eHHA IWIMPHH KOPOTKOBOJHOBBIX BeTBeli CrKg, - 
mosioc (TaG. 2), MOMyYeHHBIX OT CM1aBOB, MO CpaBHeHHIO C WIMPHHOH KOpOTKO- 


Taonuna 2 


he Oat —3dFe | — 3dCr 
y T-pa @a30- R R 
O6vekT HccMeFOBAHUA | o6pas- 7 Bbili 
a, °C cocTaB a Bs 
T, T2 Oare ss T2 MaKC ab WHa TC ae aHa 
Seen ee ee a ————e————E—EeEeEeeeee 
dKemeso 1200 18a LOR AOs6 —|— = ne 0,188 | 0,97 Se = 
» 1000 A Sal Oss ie Aen —|—- — Y 0,188 | 0,98 = = 
» 850 1,8 |4141,0) 10,9 —|— — oy 0,188 | 0,99 = _ 
» ooh Ape er ee —| — = oh 0,188 | 0,93 —_ — 
» »8 | 10,1} 40,0 == || = _ o 0,188 | 0,93 oo — 
Cnaap Ne 1 (4% Cr) 1000 1,9) 9,9 9,9 —|—- — we 0,186 | 0,91 | 0,180 — 
‘CntaB Ne 2 (5,8% Cr) 1000 45821 959 9,8 —|— — Y 0,186 | 0,91] 0,180 — 
Cnaap Ne 8 (8% ‘Cr) 1000 | 1,9 |10,6] 10,6 —|— — Y 0,186 |0,96; 0,180 | — 
‘CnutaB No 4 (20% Cr) 1000 459) | tOR2te 4052) —|— — a 0,186 | 0,93] 0,180 — 
‘CnsaBp Ne 5 (30 /, Cr) 4000 Ae) || Cy 9,7 —|— — o 0,186 | 0,90] 0,180 — 
Cotas Ne 6 (35% Cr) neh : ae 9,4 Ho 10,5] 10,6 3 0,186 |0,88] 0,480 | 0,95 
» » » 9 | 10,0} 10,0 2/10,0] 10,4 |o+ 0,180 |0.91] 0,173 | 0,94 
dct Ne 7 (45% C ) sh ee a 9,3 | 2,2|10,6} 41,0 ae 0,186 | 0,87 — | 0,97 
; » » 8 a) 9,8 AAS Oe 2a LORD o 0,180 | 0,90] 0,173 | 0,92 
‘CnaB No 8 (50% Cr) 1000 1,9 | 9,3 8! om Oncaiem el Onea ot 0,186 | 0,87 _— 0,93 
cnuee oe 9 (65% Cr) Bes i. oe 9,6 OHO 4a) ONS a 0,186 | 0,90 — 0,94 
2 : ov é 2) 959 2,1. 110,0) 10,3 +a | 0,180 ,90 | 0,178 ‘ 
‘Crap Ne 10 (75%%Cr) | 1000 a8) | 10,51" 4054 QO One 9,6 : a 0,186 0.95 == OBE 
Xpom 1200 co — AC 50) 8,9 om — — 0,140 | 0,80 
» 1000 —) | — — 1,7} 8,9 8,8 % — = 0,140 | 0.79 
» 800 —|— — stil lh Rskaks 8,4 of — = 0,440 | 0,76. 
» 600 —|— = AAR UES2 5) less 4 a — | — | 0,140 | 0,76 
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BOJIHOBOU BeTBH CrK,,-MOJOCkI, MOYYeHHOH OT XpOMa, MO-BHAUMOMY, ObIIH BbI- 
3BaHbI He3Ha4YHTe/IbHBIM OKHCJICHHeM ClIaBOB BO BP€MA CbeMKH. OTH MpeBbillle- 
HHA B IPpHBeeHHbIX pacuerax (Ta6. 2) He MPHHHMaJIHCb BO BHUMaHHe. Cneluasb- 
HbIMH CbeMKaMH ObWIO MOKa3aHO, YTO MPH HaIHYMM OKUCIa paclMpeHHuto MOJ- 
BepraeTCaA TOJbKO KOPOTKOBOJHOBaA BeTBb CrK9,-MOJIOCHI. 

M13 qannpix Ta6n. 2 cnenyer: 1) 3Heprusa [Ha MOMOCHI MpOBOAUMOCTH YNCTOrO 
XPpOMa C POCTOM TeMMepaTypbI MaBHO pacTeT; y Ke/lesa MpHMepHO B OOMaCcTH 
850 HaOlOqaeTcA pesku H31OM BCTOpOHy OowbIUMx sHepruli; 2) 9Heprusa To- 
TONKA MOMOCLI MPOBOAHMOCTH YHCTOTO XpoMa H 2%Kellesa B OOACTH TemMepaTyp 
600—1200° ocraerca nocrosHHoli u coctapaser 0,140 v/R ana xpoma u 0,188 
w/R [1st 2ene3a; 3) sHeprua Depmu y »xKeme30-XPOMHCTBIX CIWIaBOB B a-(pa3e 
‘cocTaBaxeT 0,1835-0,003 v/R; qa cnmaBos B o-thase pana 0,1764-0,004 v/R 
HM He 3aBHCHT OT KOHILCHTPallWH KOMMOHEHTOB CIViaBa. 

Ha puc. 2 no JanHbmM Ta61. 2 nocrpoeHa CXeMa MepeKpbITHA 2HepreTH4yecKHXx 


MlOJIOC ATOMOB XpOMa H Kesle3a B 2KEJIE3O-XPOMHCTHIX CIIaBax, U3 KOTOpOH CJIe- 
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—cosep2kamtux oT 30 go 75% Cr, «BHelIHHe» 


‘MYM y Xpoma (no aOcomI0oTHOMy 3HaueHHIO 
“HaOwllofaeTca pe3sKHii u3I0M xofa 9TO! 
‘Uluech B a-chase, coflepxKaliue mpumMepHo 


(25 wu 65% Cr, umelor O6ULy10 30HY MpoBo- 
JIMMOCTH C MOJIHOCTbIO OOOOULeCTBJICHHbIMH 


MyeT: 1) B cpegqueli oO6macTu KOHIeHTpalluli KOMMOHeHTOB 2K€J1€30-X POMHCTHIX 


CMaBOB, HaXOJAWMXCHA B a-chase, KPHBaA 3aBHCHMOCTH BEIMUNHbI 9HePruu Ha 
3d-nonocbl XpoMa M %*Keesa OT KOHIeHT- 


PpallMH KOMMOHeHTOB CiWwaBa MpOXxO,HT 
yepe3 MHHHMYyM y XKele3a HW Yepe3s MaKCH- 
SHeprHu); B OOMacTH y-cbasbl y 2*Keesa 


3aBHCuMocTH; 2) cnulaBbl Fe—Cr, Haxoja- 


«BHELIHHMH» 9JIEKTPOHAMH ATOMOB XpOMa HU 
*Kesle3a; 3) B MoOMOCe MPOBOAUMOCTH crva- 
BoB Fe — Cr, Haxomaujuxca B a-cbase u 


SE 


3JIEKTPOHbI ATOMOB XpOMa H 2*XeIe3a 0606- 
UleCTBJICHbI TOJIbKO YaCTHYHO; YaCTb IIeKT- 
OHOB C HH3KOH KHHeTHYeCKOH 9HEprHelt 10 
: H3y4YeHHOH O6acTH BC aREMaR HO KOE booed) he 60 8 mtr 
MIOHEHTOB = KeJIe30-XPOMHCTHIX CIWIaBOB i 
NpHHaIexXHT  TOJbKO aTOMaM xpoMa_ Puce. 2. Cxema mepexppitaa sHepreTuye- 
(cr1aBbI, cojlepxKallue OT 30 no 65% Cr) CKHX Mosioc Cr u Fe w cnmapax Fe — Cr 
HJIH aTOMaM >Kevle3a (CM1aBbl C COLep2KaHH- 
eM oT 65 Jo 75% Cr); 4) B cpeqHeli O6acTH KOHUeHTpallul KOMMOHEHTOB 2KeJ1e30- 
XPOMHCTHble CMaBbl, Haxo[allMecaA B o-chase, HMEIOT OOLLyIO 30HY MpoBOsH- 
MOCTH C IMOJIHOCTbIO OOOOUIeECTBJICHHBIMH «BHELIHHMH» 3JIEKTPOHAMH aTOMOB 
xpoMa H Kewe3a. 


VucrutyT metasiobu3nku Iloctynuio 
Axkajemuu uayk YCCP 4 II 1958 


LWUTHMPOBAHHAA JIMTEPATYPA 
BoA, Kasanrnes, JTNE 101, No3, 4770955) BaeAe Keanslalmaces ye LLA. 


iat 
n15,? Ne 3, '50P (1957) 2 HO  Bopucos, B.B. Hemonmxkanenko, A. M. 
@®egep, Hs3s. AH CCCP, cep. pus3., 21, Ne 10, 1424 (1957) 
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Hoxuaangn Akagemun nayK CCCP 
1958. Tom 121, N 2 


TEXHHYECKAAH PH3HKA 
A. C. MOCTPHTAY u M. HW. TAEBCKHM 


BJIMAHHE BHYTPEHHEFO TPEHHUA HA YCTAJIOCTHOE 
PA3PYWIEHHE WAKJIM4YECKH JIE®OPMUPYEMDbIX JETAJIEM 


(ITpedcmaeneno axademuxom IT. A. Pe6undepom 10 I 1958) 


IIpu ucculeqoBaHHu YCTaJIOCTHOH MpOUHOCTH CTAJIbHBIX OOPa3IOB MPH 3HaKO- — 
TlepeMeHHOM KPyYeHHH UX HavasIbHOe pacTpeCKHBaHHe Mp OOJbIWMX aMIWIUTy- 
waX Harpy3kH MpOvCXOMT MyTeM OOpa30BaHHA OOJIbIUOrO YHCJa MpPOJOJIbHBIX 
MOBep XHOCTHBIX Tpell[HH, KOTOPble 3aTeM COeAUHAIOTCA MOMepedHbIMH Tp el HaMii * 
(puc. 1). AnanoruuHoe sABJIe- 
HHe MpOObHOrO pacTpecKH- 
BaHHA OOpa3sloB Mp OouIbLWIHXx 
Harpy3KaXx ONMCaHO B paoote () 
HW OObACHAeTCA TAM HEOAHOPOL- 
HOCTbIO CTPYKTYPbI MeTaJJa. 

B cBA3H C BO3HHKAIOWLHM B 
mpollecce HCMbITaHHA CHJIbHBIM | 
pasorpeBom o6pa3oB (40 300°) 
eCTECTBEHHO  lIpeMOJIOXKUTb, 
uTO CBOeOOpasHoe HX pacTpe- 
CKHBaHHe ABJIACTCA CJIECTBHEM 
TeMllepaTypHbIX HalipAx*KeHHH. 
YueT TemilepaTypHbIX Halips- 
2KeHHH, BOSHHKAIOUMX 3a CUeT 
pacceAtHHA SHeEprHH B OOpas3ile, 
MO3BOIAe€T YACTHYHO OObACHHTb 
Take H PAX Apyrux ABIeHHH, 
HaOJIOAaeMbIX IPH yCTaJIOCTHOM 

Puc. 1. Bug tTpemHH na o6pasue paspylleHHu WHKIMUeCKH Jle- 
(POpMHpyeMbIX JeTasei. 

Ansa BbIACHeHHA XapakTepa pacmpeyeleHwA YykKa3aHHbIX TeMMepaTypHbIX 
HampA2KeCHHH PaCCMOTPHM ILMJIMHApHuecKHH OOpasell, KOTOpbIi UccsemyeTca 
Ha YCTaJIOCTHYIO MPOYHOCTb MIpH 3HakOMepeMeHHOM KpyyeHuH. Byjem nosarat, 
¥TO B pe3yJIbTaTe JelcTBHA B OOpasile CHJI BHYTPeHHerO TPeHHA CBASb MexkILy 
KaCaTeJIbHbIM HalpaxKeHveM tH YIJIOM CABHTa Y WMeeT BHI (2) 


c= Gr + $0% V 1-(2y. Ce 


rye G—mMofymb capura; ~— Kospulert paccesuua 2Hepruu; Y, — aMmuin- 
TyWHOe 3HayeHHe yruia CyBura. 

B COOTBETCTBHH C STHM yeJibHad SHEPrHA paccesHUA 3a WK Aecopmarun, 
paBHaA MOWaqM MeTM rucTepesnca, onpeyesmnetca bopMyson 


AW = ¥ Ger, (2) 


* 
Hcnpitpipaiucb 0Opasubl AuamMetpom 16 mm u3 cram 35 B OTOR2KeHHOM cocTosHuu. cnbi- 
TaHHA MPOBOAMJIMCh Ha P€3OHaHCHOHM MAaLIMHe C 9ICKTPOMAPHHTHBIM BO3OyXKCHHeM pu yacToTe 
140 unKknoB B cekyHy. 
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BOM HallpaBJieHHH B OOpa3iie BO3- 
-HUKaeT TeMMepaTypHoe MO.1e, KOTO- 
poe ompeyesserca ypaBHeHHem (*) 


_JIMYHH TemOOTIayw C MWOBEPXHOCTH 


rye O—amnmutyqa yraa sakpyynpanHa wa eqMHHy aMHI oOpasia; 
7 — pajluyc NpOu3BOJbHOH TOUKH ero MoMepeuHorO ceyeHHsA. 

Ec mpeqnouoxkutb, YTO pacceMBaeMad SHePrud MOJIHOCTBIO TepexOLHT 
B TENNO, TO KOJIMYeCTBO Tella, BbIJeAeMoe B eMHHIe OObeMa OOpasiia 3a 
‘C(MHILY BpeMeHH, OyyeT 


Q aa kr?, (3) 


rye kR=1/,bG0?Aw, A — Ten0Boli 
SKBUBAJICHT MeXaHHyecKol pa6ornt; 
) — yacToTa HarpyxKeHud. B pesysp- 
TaTe S3TOrO B YCJIOBHAX YCTAaHOBHB- 
WlerocA TenJIOBOrO pexKHMa HM IIpH OT- 
CYTCTBHH TenMJIOBOrO MOTOKa B oce- 


died, dt k 
L2(H)4 40, 


rye A — koodtbulnesT TenompoBol- 
HOCTH MaTepnauia. 
Pemlenne ypaBHenua (4) npn Ha- 


oOpasia mo 3aKoHy HbtoroHa uMmeer 


BULL Puc. 2. Kpupple pacnpezemeHua TaHreHuMaJb- 
HbIX TeMMepaTypHHIX Halps2KeHHH MO paMycy 

kR3 RR! i r4 oOpasyoB mpu B = 1,2-10->, E == 2-408 xT / cm? 

t= ty = Lee ++ Tex \ a Ti), (5) ) = 16 kxan/ uac-m-rpag (gaa cramu 9N69(°)), 


Ve 0)28 see — ae Kav) KEM coe) 
rie t,—Temnepatypa oKpyxxalonlel Se = ik Nel ie b=0,1 (8, °), 
cpelbl; «—koodpPHuHeHT TemIOOT- ~~ is: le TBO oe 500 ay ee 
qauu; R-—payuye o6pasua. 

TemnepatypHoe movie (5) B yCJIOBHAX TlocKOH Redopmannu (*) onpeyessAer 
B He3akpellJIeHHOM OOpa3ile CJleAyIOWM XapakTep HalpsxeHHOrO COCTOAHHSA: 


BE &R® ray 

= — 7 pe ea ©) 
as BE RR4 re \_ 

= — 7 gay (1-8 a) “) 
ve BE kR4 r4 

are eae 0 


rie ®—vTemnepatypHEli KosdPuvent smuHelHoro pacuiMpeHus; E — MoflyJb 
ynpyroctu; vy — Kosdduyvent Ilyaccona. 
V3 mpuHBexeHHbIxX MopMyJI BUAHO, YTO H3MeHeHHeM OKpy>KalollleH cpeAbl H 


ee TeMMepaTypbl HeBO3MO?KHO H30aBHTLCH OT TeMIepaTypHbIX Hallps»KeHHH 


B OOpaslie H HCKJIOUNTb UX TaKHM IIyTeM H3 yYCJIOBM 9kCMepuMeHTa. Ciefo- 
BaTeJIbHO, IPH OMMCaHHbIX HCMbITaHHAX Ha MOBeEPXHOCTH OOpasita Bcerjla HMeIOT 
MeCTO pacTArHBalOlve TaHTeHIHaJIbHble HallpAKeHUA oy HW OCeBbIe HampAKeHHA 
oz, KOTOPbie CMOCOOcTBYy!OT OOpasOBaHHIO HaOJIOMaeMbIX IMPOAOJIbHbIX HM More- 
PCUHbIX MOBEPXHOCTHBIX TPeWIWH B MeTaJJIe, Pa3spbIXJICHHOM B STHX CeYCHHMsAX 
OOJIbIUMMH 3HaKOMepeMeHHBIMH KaCaTeJIbHbIMH HallpsxXeCHHAMH. 
Hapsayy c sTHM TeMMepaTypHble HaNpAXKeHUA, COMpPOBOAaloulWe OOpasell 
B mMpollecce ero uCMbITaHNA, CNOcOOCTBYIOT MafeHHIO eFO yCTaJIOCTHOH Mpou- 
Hoctu. M3pecruo (°,°), To MpH HCIbITaHMAX Ha YCTaJIOCTb Np Kpy¥eHHH yBeH- 
yeHHe Juametpa oOpasua or 10 Zo 200 MM MpHBO_NT K NOHMKeHHIO yCcTaOCTHO 
mpownoctu Ha 40—50%. Stor *PakT He Halle elle MOHOTO OObACHCHHA, XOTA 
HW CyllecTByeT pA THMOTes, KOTOPble CBASHIBAIOTCA C YBeIHYCHHCM BePOATHOCTH 
HaHUHA edeKTOB B MOBEPXHOCTHOM Cs10e IPH yBeJIMYeHHH PaSMepoOB, a TakxKe 
€ BJMAHHeM MexaHHyecKOli OOpaboTKH ("). 
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PaccmMorpuM 9TO ABUJIeHHe, YYHTbIBAH HaIMuHe B Mpolecce UCIbITaHHA TEMII€= 
paTypHbIx Hanpaxenuli. Ha puc. 2 mpuBeseHbl KpuBble pacnpedevieHuA TanreH- 
IHaJIbHbIX TeMMepaTypHbIX HalIpsA-. 
ki /mme *KeHHH MO pakwycy oOpa3siloB WMa- 
0 mMetpom oT 50 yo 200 mm. M3 aTux 
rpaukoB HerlocpeACTBeHHO BHJHO, 
YTO C yBeJIHYeHHeM AMameTpa OOpas- 
Ila yBeIMYMBAaIOTCA Tak2Ke pPacTArH- 
Balollve TeMMepaTypHble HallpA2Ke- 
HHA Ha MOBepXHOCTH, YTO H BBISbI- 
BaeT, MO-BHHMOMY, TajleHHe ycTa- 
JIOCTHOH MpOuHOCTH OOpas3lla C yBeJIH- 
yeHHeM eFO pa3MepoB. 

Jipyrum, HanOoslee pacipoctpa- 
HeHHbIM BHJOM HCIbITaHHH Ha yCTa- 
JIOCTh ABJIAIOTCA HCMbITAHHA OOpPa3- | 
0B B YCJIOBHAX UYNCTOrO H3rHOa | 
TIpH BpallleHun. CuutTaeTca, uTO Ha-. 
IIpPA2KCHHA BYTOM CJIyYae MeHAIOTCA 
MO CHMMeTpHuHOMYy WHKJy. O2HaKO | 
BO3HHKHOBe€HHe OCeBbIX TEPMHUECKHX | 
HalpsxkeHul (puc. 3) B mpolecce | 
HCIbITaHHA COBepWIeHHO H3MeHAeT | 
Puc. 3. Kpupeie pacnpegenenua ocepnrx tem- €FO XapakTep: M3 HCIbITAaHHA IPH | 
nlepaTypHbIX HalpsxKeHHH Mo pamuycy oOpasuos CHMMeTPHUHOM IUMHKJIe OHO IIpeBpa~- 
Srias ob senna gees an ie. =—16 wmlaeTcd B MCIbITaHHe MpH acHMMeT- | 
tice Pe ee ot) ())  pusnom unKae. Yeenuyenne 2%Ke 
JOB /cek, ~=O,1 (,%), o =3200 x /cm?. acCHMMeTpuH WHKJIia pH OMHOH WH 
O6osHayeHHA KPHBbIX Te Ke, uTO HN Ha pwc. 1 TOH Me aMIWIHTyYAe HallpxKeHHS 

IIpHBOAMT, Kak usBecTHo (2%), kK 
ajleHHio = yCTaJIOCTHOH MpOUuHOCTH. 
Orciojla HelmocpesCTBeHHO cCJlekyeT, YTO MOHM2KeHHE YyCTaJIOCTHOH MpouHOCTH 
C YBeJIHYeHHeM JHaMeTpa OOpa3ila B paCCMaTPHBaeMOM CJly4ae MOKeT ABHTLCA 
OTYUACTH Pe3YJIbTATOM ACHMMETPHH WHKJIa, OOYCJIOBJICHHOH JeHCTBHeM TeMMepa- 
TYPHBbIX HalpsAxKeHui. | 

B sakioueHHe ClelyeT 3aMeTHTb, ITO IPH HaMpsAKeHHAX, MpeBbIlaloulHx 
peqer yctaoctu, adPekT BHYTPeHHerO TPeHHA Ha¥UWHaeT CHJIbHO YBeJIHU- | 
BaTbCA, UTO MOXKET MPHBECTH K TEPMHYeCKHM HalipAKeHHAM, elite Oomee 3HauH- 
T@JIbHbIM, 4M 9TO YKa3aHO B IIPHBeJeHHbIX BbIWe MpHMepax. Hao nosaraTb 
B CBA3H C 9THM, YTO MpaBHJIbHadA OWeHKa HalpAXeHHOFO COCTOAHHA JeTasel, 
NOBeprHyTbIX BbICOKHM WHKJIHYeECKHM Harpy3KaM, BO3MOXKHAa TOJIbKO MpH yyere 
NOTIOWaloWwNX CBOHCTB (T. €. BHYTpeHHero TpeHHA) MaTepnasa. B HacTostiee 
BDe€MA He HMECTCA elle JOCTATOUHO paOoT, B KOTOPbIX ObIIO Obl MPOBeeHO UCCVe- 
JOBaHHe MOFOUaIOWlHX CBOHCTB MaTepHaJla MIpH HanpsAxKeHuAX, MpHOsHKal0- 
WWMXCA K Mpesesy TeKyYeCTH, YTO 3aTPyAHAeT MpOBeeHHe MOMOOHHIX pacueToB. 


VWuctutTyT maliMHoBeqeHua aM aBTOMaTHKH Tocrynusio 
Axajemun Hayk YCCP 8 I 1958 


LIMTHPOBAHHAA JIMNTEPATYPA 


1. A. Onu nr, CrpyktypHble IpH3Haku yCTasOcTH MeTaJIIOB Kak CPeMCTBO yCTaHOBJICHUA 
NpHuHH apapuk Mawun, U3n. AH CCCP, 1949. 2? E. C. CopoKkun, C6opx. Uccneqopanna 
MO QHHaMuke coopyxenui, M.— JI., 1951, crp. 5. %C.C. KytTatreaags3e, Ocnospl 
Teopuu Tem006mena, 1957. 4S. Timoshenko, J. Coodier, Theory of Elasticity, 
N. Y., 1951. &C. . Mounomapes, B. Jl. Buygepmanu un gp., Ocnosnt coppe- 
MeHHBIX MCTONOB pacueTa Ha MpOYHOCTb B MallHHOcTpoeHuH, 1952. °* OuuuKronequyecknit 
cipapounnk Maumuoctpoeuue, 3, 1947. *TF. B. Yxux, Meroqnt ucnbiranua MeTan0B 
HW eTasleH MalwHH Ha BEIHOcIMBOCTS, M3q. AH CCCP, 1948. *® H.H.Mopryunosa, COopn. 
Kouctp ykuMonnas mpounocTb crae, M., 1954. ®O. Dennas, E. UW. Bexxkep, 
Tr. Panunmekamng, Jinutenpupie ucnbiranua metannos, 1935. 1° H. A. Ilanowm- 
HukKOB, Mexannueckue ucnbiranua MeTamuios, 1951. 
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Hornangn Akanemuu HaykK CCCP 
1958. Tom 121, Ne 2 


TEXHHYECKAA PH3BHKA 


B. Tf. PAKHH u H. H. BYHHOB 


IKCHEPMMEHTAJIBHOE HABJIFOJEHHE ACTOUHHKOB 
AUCHOKAUHH C NOMOLIbIO BbIJEJIEHHM 


(ITpedcmaéaeno axademuxom I. B. Kypdtwmoewm 15 I 1958) 


Ilo cxeme, mpeqioxeHHolt Ppankom u Puyom (), HOBbIe HCOKAaILHM MOryT: 
TreHEPpHPOBaTbCA HCTOUHHKOM B (hOpMe NOYTH KPYTVIbIX 3€MKHYTHIX MeTeb. O7- 
HakKO JIO HaCTOAUero BPeCMeHH HMCTOUHHKH AuCOKaWHH He Obl OOHapyKeHbI. 
JIvmb Busbegopd u Kybmanu-Buabcyzopd (*), Ha6s10,a B 9IEKTpOHHOM MHKpo- 
ckonle rpynmbl Wenouek BbIAeIeHHH B CIVWIaBe aJIIOMHHHA C HECKOJIbKHMH MpolleH- 
TaMH MeJH, NpeANONORKMWIN, YTO Kak aA rpynna Wenoyek BbIZeeHHl O6pasoBa- 
ach Ha AUCMOKAWHAX, HCIYULCHHbIX HCTOUHHKOM. Ilo32Ke STH aBTOPbI OOCyK Mau 
NOJIYYeHHbIe HMH Pe3yJIbTaTbI HECKOJIbKO MOApoOHee (*), HO M3. paCCMOTPeHHA. 
IIpHBeeHHbIX (hoToOrpaduh He ACHO, YTO BbIJeIeHHA OOPas0BaJIHCb HMe€HHO Ha 
WuCWIOKaWHAX, TCHEPHPOBaHHbIX HCTOUHHKOM, TaK Kak WelOuKH ObWIH OUCHb. 
KOPOTKHMH HM TPAMOJIMHeHHBIMH. 

IIpH 97eKTpoHHOMMKpocKoMMyecKOM HcceqoBaHHH cnaBa Al—Cu (4% 
Cu), coctapeHHoro mpu 190° B TeueHne 4 yac. Hw mpH 250° B TeueHHe 30 MHH.,. 
HaMH ObWIH OOHapy2KeHbI WeNOUKH BbIJeIeHHH B BAe MOUTH 3aMKHYTHIX CIVIOLW- 
HbIX HJIM MIpepbIBHCTHIX MeTeIb, OM3KHX NO (opMe K OKpy2kHoOcTH (puc. 1—3). 
Mbt mpeqnouaraeM, 4YTO HaGsIOJaeMble NeTIH MOJYUHIHCh B pesybTaTe OOpa- 
30BaHHA HM pocta BbIAeIeHHH Ha AHCOKAWHAX, TeHeEPHPOBAaHHbIX HCTOUHHKOM. 
Yem 61H2Ke OPHeHTHPOBKa HaGwioaemMOH MOBepXHOCTH* K IWIOCKOCTH THMa 
{111}, Tem Gomee NOHbIMA HW YETKUMH ABJIAIOTCA Netw (puc. 1) wu Tem Oovbllee: 
KOJIHY¥eCTBO TeTeIb HaOsiofaetcA. Ho Nervi WIM KObIa ObWIH OOHAPyKeHbl: 
W Ha Apyrux maocKocTax (puc. 2). Hanpumep, u3 43 paccmoTpeHubix cororpadun 
¢ HCTOUHHKaMH B 8 CyuantX OPHeHTAallHA MJIOCKOCTH, Ha KOTOPOH pacMOs02KeH. 
MCTOUHHK, ObWia UpHOmusuTembHO {111}; B 10 cnyyaax {112}; B 6 cayyaax. 
{122}: B 7 cnyyanx {123}; opvenTauna, mpHOmuxatomjasca K {100}, B 2 cury- 
yaax uw K {110} Takxe B 2 cnyyuanx; B 8 Cy¥aAdxX OpHeHTAalHH OlpeesuTh. 
He yJanocb. Hansyuutum o6pa30m netuid BHAHbI Ha MiocKkocTax {111}, 3aTem 
{112} uw {122}, xyxe na {123} w ouveHb M0XO Ha MOcKOcTAX, OnM3KHX K {110} 


u {100}. 
Bo3MoxKHOCTb HaGJOAeCHHA NeTeIb JUCMOKAalMH MO BbIeCHHAM B MHBIX IV1O- 
cxoctax, uem {111}, orgacru o6ycu1oBeHa OO/bINOH BeMYMHOK WHameTpa Ila- 


CTHHOK (pa3bI 8’, BbINeIMBIUMXCA Ha WMCOKaWHAX. JImametp ux Opi or 0,1 yo. 
0,25 », a B cpequem 0,17 ». Kpome Toro, B HeKOTOpBIX CJlyyaAx MOTvla ObITb JO-~ 
MYWeHa OWMOKA B ONpelesIeHHH OPNeHTAlHM MOBePXHOCTH, TaK Kak BCJIEACTBHE 
Te@opMalluv, BOSHHKalolleH B CIWIaBe Mp 3aKaJiKe, HaOMONaIUCb BbIJeIeHHA 
B OCHOBHOM JBYX OpHeHTallHi, TpeTbA OPHeHTAalHA BCTpedalacb BECbMa PeAKO. 
Bo3MOXKHOCTh JOMyWeHHA OWIHOKU YBeMUMBalaCb MaJIOCTbIO pa3MepOB YacTHIL 
BbIJeeHHH B MATPHUe BHE MONA, OXBATbIBAeCMOHM NeTAMH JMCMOKAIMH, BCIE~ 
CTBHe Yero HEBO3MOXXHO OUCH TOUHO YCTAHOBHTb OPHeHTAallHlO BbIAeeHHH. 
Tlourn Bcerga Met HMesIM «WeHTp» B BUe OTBEpCTHA WIeCTHYFOJbHOH HIE, 
Rpyroli dbopmpt (puc. 2 u 4). B HekoTopbix ciyyanx B WeHTpe HaOJOAaJOCb. 


* OpnenTupoBka MOBeCpXHOCTH OMpexeiAIach MO OPHeHTalMn BbI.eeHHH. 
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WIM BKJIOUeHHe, WIM HenpaBuibHaa cburypa TpaBsenuxA. MbI MoKa He oie | 
OObACHUTbh MIPHpOy 2THX «IeHTPOB». : | 

B OoubUIMHCTBe CJIy4aeB Mp yaJleHHM OT «MeHTpa» MeTeNb AMCMOKAaWMU pac- 
CTOAHHe M@KAY NeTIAMH HECKOJbKO yBeMuMBaeTcA. OleHKa 43 17 u3MepeHHH 
Jala, 4TO eC B CpeHeM paccTOAHHe MepBol MeTIM OT WeHTpa paBHo 0,47 p, 
TO M@KLyY MepBOli M BTOPOH, TpeTbeli H YeTBeEPTOH MeTAAMM MpOMe2KYTKH PaBHbI 
CooTBeTCTBeHHO 0,55 u 0,72 », a MExKy HanOoulee yaJIeHHbIMH OT HCTOUHHKAa 
neTmamMu jocturawT 1,75 pv. 

HenomHocrpio nogrBepquiacb runotesa Bupcqopd u KybmManu-Busbcgop@ 
(*), "TO MacTHHyaTble BbIeeCHHA Ha AMCMOKAWMAX OMKHbI HMETb TOJIbKO 
OMHY OpHeHTHpOBKYy, MpHyeM Takyl0, YTO JIMHUA HX MepeCeYeHUsA C MJIOCKOCTbIO 
pacnoNO*KeHuA AUcCMIOKaWHH OOpasyeT C HallpaBsIeHHeM OCH MOCJeqHeH HaHMeHb- 
wit yrou. XOTA BbI-eIeHHA Ha LMCOKAaIMAX HMeJIM B OCHOBHOM OJIHY OpHeHTH- 


POBKYy, HO MOUTH BO BCex CJYYaAX Ha HEKOTOPHIX YYaCTKax neTJH HaOJOaJIHCb 


BbIJeICHHA TBYX, a HHOra H Tpex opveHTalni. Savon Mex]lyY HallpaBJICHHeM OCH 


AMCIOKaAWAU W JIMHHeu mepeceyveHuaA YacTull BbIJeIeHHH C TJIOCKOCTbIO, B KOTOpOH 


J@KHT JUCIoKaluA, Ha (oTorpaduAx cocTaBlAd 2O—30°, HO YacTO HaGOLasHCb — 


Kak O6JIbIIMe, TaK HM MeHbIUHe yIvIbl. 


Ha penmukax, MOsyueHHbIX C QJICKTPONOMPOBaHHbIX OOpasiloB, Merv, 


oOpas0BaHHble BbIeeCHHAMH, B OOJbINMHCTBE CJly4aeB ObLIH HeMOJIHbIMH, T. e. 
Ha HeKOTOPOH 4YaCTH MeTeb BbIZeeHHH He HaOMOZaIOCb. ITO MOXKHO OODACHUTE 


ABYMA WpWunHaMyu. Bo-nlepBblx, TeM, 4TO AHCMOKAWHOHHAA WeTJIA COCTOHT H3 | 


OTJ@JIbHbIX 3BEHbeB, ABJAIOUMXCH KPaeBbIMH HM BHHTOBBIMH JMCJIOKaILMAMH, 
BO3MOX%KHaA OPHeHTAallHA KOTOPbIX MOKa3aHa CTPeJIKaMH Ha puc. 3 H OOO3HaYeHA 
cooTBeTcTBeHHO OyKBamu K u B. Bo-Bropbix, TeM, 4TO BbIAeeHHA, COrlacHo 
padote Busbezopd u Kynbmanu-Buspegoph (°), B cnjaBpax Al — Cu o6pa3ytorca 
TOJIbKO Ha KpaeBbIX JHCOKAWHAX, T. €., B HallleM CJlyuae, Ha KPpaeBbIX 3BEHbAX 
neTaH. Korga cocTaBsa1ollve MeTsI0 3BeCHbA Tak 2K€ KOPOTKH, KaK HM paccTOAHHe 


M@KAY BbIAeCICHHAMH, MeTIA MpedcTaBAeTCA CIVIOWIHON. Korjja %Ke 3BeHbA HMEIOT 


BeJIMYHHY MOpAAKa HECKOJIBKUX Je€CATHIX MHKPOHA, OHA BbITVIAJUT Kak COCTOAM AA 
H3 OTJ@IbHBIX KYCKOB. . 

CyllecTBOBaHHe BbIJeIeHHH MpeHMylleCTBeHHO OJHOM OPHeHTHPOBKH NO Bcel 
JJIMHe NeTH (pune. 1) yKa3biBaeT, YTO OHA AEHCTBHTCJIbHO COCTOHT H3 3BEHbeB BHH- 
TOBbIX H KpaeBbIX JHCOKAaWHH HW YTO BCe KPaeBble COCTABJIAIONIHe HMeIOT OJHY 
OPHeHTHPOBKy. 

C WeblO YTOUHEHHA CTPYKTYPbI MeTeIb YaCTb OOPa3OB Nocse 2eKTpONO- 
JIMPOBKH Oblia rry6oKO MpoTpaBseHa WapCKOH BOKOM HW 3aTeM C HUX CHUMAJIMCb 
OKCHJHbIe pemwIMkKH. Ha CHHMKaX C TPaBJIeHbIX OOpa3llOB BUAHO, YTO NeTIM Tpa- 
BATCH S3HAYHTCIbHO CHJIbHee, UCM yUaCTKH MeKAy HAMM M BHEe UX (pue. 3). 
Ho 4 Ha TpaBJeHLIX OOpa3laxX MOUTH BCerfa METI BbIABJAJIMCb HEMOIHOCTHIO 
(puc. 3). Takum o6pa30M, JHCOKalMOHHad NeTJIA, MO-BUAMMOMY, elCTBUTeJIb- 
HO COCTOMT H3 yUaCTKOB, ABJIAIOULUXCA KpaeBbIMH H BHHTOBbIMH JHCIOKallMAMH. 

CormacHoO TeOopHu JuCIOKalHH, MHHHMaJIbHOe Hallpa»%KeHve CABHTa t, He- 
OOXOJMMOe JWI AKTHBAaLMH ucTOUHHKa PpanKa — Pua Anuub J, ucnycKatw- 
ero JucOKalMH Cc BeKTOpom broprepca 0, JaeTca BbIpakeHHem 


_ Gb 
=o, 


re G — Mofyb cypura. J,nuny ucrounuKka / Mbl MOXeM OWe€HHTb 10 pasmepam 
«eHTpa»; H3 MOJIYYeHHBIX Hamu doTorpadu mo 26 u3MepeHHAM JIMHeLHDbIII 
pa3sMep «IleHTpa» OKa3aJICA paBHbim 0,4 vw; ecuH MpHHATh O6O=2,8 A u G=2700 
kr/MM?, TO nomyuaem t = 1,9 kr/mm?. Ota BemuuHHa NpHOMM3HTeEMbHO CooTBET- 
CTByeT 3Ha4YeHMIO Mpewea TeKy¥ecTH ClaBa. CileqOBaTebHO, ONpeleeHHbIe 
HaMH Pa3Mepbl HCTOUMHKOB MOXHO CUHTATb MpaBHJIbHbIMH. 

Kpome u306paxkeHHbIx Ha puc. 1—3,uHorga (B CpeqHeM BOZHOMCAy4ae H3 
10) HaOmoJaioTcd UCTOUHHKU MHOPO THIIAa, KOTOPhIe LalOT [Be IAMUNCOM a bUBIE 
NCTM, PaCNpocTpaHAIOUMecA B MpOTHBONOMOXHbIE CTOPOHLI C MpepbIBHCTEIM 
pacmpeleneHHeM BbIJeeHHH TO HuM (puc. 4). STO, mo-BuquMoMy, OOBACHSeTCA 
Pan 
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TeM, UTO «ILeHTp» MOKET COJepKaTb [Be AUCMOKAWHH MPOTHBOMOMORHOLO 3Haka, 
KOHIbI KOTOPbIX 3aKPeIWICHbI HACTOJIbKO MpOUHO, YTO OHH He MOryT COMH3SHTECA 
H B3aMMHO YHHYTOXKHTLCA, XOTA WM HCIbITHIBAIOT B3aMMHOe UpuTaAxenue. IIpu 
MpHJIOXKCHHH BHeUIHerO HallpAXKeHHA OO€ WHCMOKAWMOHHbIe JIMHHM HauMHaloT 
TeHepHpoBaTb MeTH WHCIOKaWMH pasHbIX 3HAaKOB. 

Mb Tombitaiucb MpOH3BeCcTH OWeHKy MWIOTHOCTH HCTOUHMKOB ucOKauHil. 
Ollenka NpousBouacb Ha MOBep XHOCTAX, COBNaLalOWlUX HI OIM3KHX K MW0CKO- 
etam {111} wm {122}, {112} uw {123}. B cpeguem us 10 usmepennit MBI noyunaH 
MJIOTHOCTh HCTOUnHKOB 5-10° cm, Torya Kak B pxAJe paOor ona Upesnosaraerca 
pasxol or 10%cm™ (4) no 10° cm~? (°). C ognoro o6pa3ila ObluIH NOMYUeHbI penuKH 
€ pa3sIM4HOH rryOnHbI OT MOBepXHocTH (250; 500 u 800 ). Cron Merana c mo- 
Be€PXHOCTH OOpa3ila CHHMaJIHCb deKTponomMpoBKoH. Mcrounuku AucoKaunit 
HaOJ0aJIMCb BO BCX 9THX CYYaAX, HO MCHAMAaCb UX MIOTHOCTb. Ona Obia COOT- 
BeTCTBeHHO 4-10°—8-10°; 2-10°—3-10° uw B nocmeqHem cayyae He Oomee 
4-104*cm?. 

Uncao0 THCIOKaWHOHHBIX WeTeIb OKOJIO KaxKOrO UCTOUHHKa, HaGutOaemoe 
HaMH, Opbli0 oT 2 Ao 10, a B cpenHem u3 75 chororpadun 3—5. 

IIpoBeqeHHble SKCMepHMeHTHI WaloT elle OHO NOATBeEPXMeHHe TUCMOKALUOH- 
HOH TeOPpHH BbIqeeHHH. OnbiTbl NO U3yYeHHIO YCJOBHH paOoTbl HCTOUHHKOB H- 
clOKauHH U MX poH B AePopMUNpOBaHHH MeTAaJVIOB HM CNaBOB NpososKalorcs. 
ABTOpbI BbIpaxkaloT ruyOoky1o 6uarogapHoctb A. H. Opmopy 3a uHTepec K pa- 
OoTe H WeHHbIe 3aMeuaHHA. 


Vucrutyt du3HkH MeTasJIoB Tloctynusto 
Ypanpexoro dusmuana AKanemuu uHayK CCCP 8 I 1958 


UMTHMPOBAHHAA JIMTEPATYPA 


PE sGePican kaoW.oh-Re ad, Phys tRew20ei722 (1950)4 st HigWa lsdors, 
D. Kuhlmann-Wilsdorf, Phil. Mag., 45, Ne 369, 1096 (1954). H. Wilsdorf, 
D. KuhIlmann-Wilsdorf, Report of the Conference on Defects in Crystalline Solids, 
London, 1955, p.175. *N.F. Mott, Phil. Mag., 43, Ne 346, 1151 (1952). ® D. Kuhl- 


Amann-Wilsdorf, J. H.vander Merwe, H. Wilsdorf, Phil. Mag. 43, 
Ne 341, 632 (1952). 
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TEXHHYECKAA PH3HKA 


B. H. PO)WKAHCKHM u H. B. JEKAPTOBA 


O 3AKOHOMEPHOCTSX 3ATYXAHHA KPYTHJIBHbIX KOJIEBAHHH 
METAJIJIMUECKHX MPOBOJIOK 


(IIpedcmaeaeno axademuxom II. A. Pe6undepom 28 XII 1957) | 
SaTyXaHve KPYTHIbHbIX KONeOAHHH MeTAaJJIMYeCKUX MPOBOVJIOK B MpeeJIbHOM | 
cryuae Tp aMMIHTyLax %-—>0 MoxeT ObITb ONMCaHO JIMHeHHbIM ypaBHeHHeM | 


@ + Ag + Bo =0. (1) 


IIpu stom sorapudmuyeckuli JeKpementT 3aTyxanua 3 u Nepwog T octatorcs | 
MOCTOAHHBIMH, a CKOPOCTb pacceAHHA SHEP MPH MaJIOM 3aTyXaHHH MponopyH- 
OHaJIbHa KBalpaTy aMIWIMTYAbI | 


OU = Cee, (2) 
OHaKO lpaKTHYeCKH MPH KOHEYHBIX aMIVIHTyax JOrapHpMuyeCcKHH JeKPpeMeHt 
He OCTaeTCAH NOCTOAHHHBIM, a IalaeT BO BpeMeHH. Uto KaCaeTCA nepuoya KOJIE€ 
6aHHh, TO OH OObIUHO MeCHAeCTCH OYCHL HE3HAYHTEJIBHO, HB MepBOM Ip HOI M2KeHHK 
3TUM HU3SMCHECHHEM MO2KHO mpeHeOpeub. 
Wasa OObACHEHHA He€IMOCTOHHCTBa worapudMuyecKoro AeKPeMeHTa BBOJAT 
pasJIMUHBle, MHOTJa He BIIOJIHE cpusuuecku OOOCHOBAaHHBEIe THMOTe3bI O XapakTepe 


3aBHCHMOCTH CHJI BHYTPeHHerO TPeHHA OT Pa3JIHUHBIX CTeleHelH CKOPOCTH «, 
yria ou T. Q. (7%). OnHako BBORUMbIe MpeAMOO*KeHUA YaCTO He NO3BOAIOT 
MOJIHOCTbIO ONHCaTb BCIO COBOKYMHOCTh 9KCMePpHMEHTAJIbHBIX JAHHbIX 10 3aTyXa- 
HHIO KPYTHJIbHbIX KOeOaHHl. 

B jaHHoH padoTe CyelaHa MOMbITKa HaxXOKAeCHHA U3 ZKCMePHMeHTAIbHbIX 
J@HHbIX OCHOBHOO ypaBHeHUA, a Tak?Ke peaJIbHO JeHCTBYIOULMX 3aKOHOMepHO- 
cTeH 3aTyxXaHHA KONeOaHHH MPH KOHeUHBIX aMIMVIHTyaXx. 

SaTyxaHve KPYTHJIbHbIX KONeOaHHH WHHKOBbIX MOHO- HM MOJMKpUCcTasHye- 
CKHUX HM MCQHbIX NMOJIMKPHCTaJJIMYeCKHX MPOBOJIOK 3alHCbIBaJIOCb Ha JIeHTe Lweli- 
boporo ocuMIorpata NpH NOMoM paspaOoraHHol Hamu mpu yyacruy E. JI. Ily- 
KHHa (oToseKTpnwyeckolt mpuctaBKu. J\Mamerp o6pa3u0on 2 r=0,5--1 mm; 
auiuHa 1=20--300 mm; uactora KomeOanui 0,58 ru. Jaa aMIWIMTY yruia 3a- 
Kpy4uBaHud 9/l<2-10-°cm| ana MoHOKpucTaoB Zn, Wa /l<1,5-10-4em2 
(iA NOMMKpPHCTamIMyecKoro Zn u AA Oo/l<2-10-4em! qa NomuKpuctTananye- 
cKoli Cu HaOstoJaloch cTporoe nocToaHCTBO JorapudMuyecKoro JeKpementa H 
nepnoa KoeOaHHi pH usMeHeHHH amnuuTy ABI. JA 9,/1, MpeBbiuarounx yKa- 
SaHHble SHaveHHA, NOrapHMuyeckHli WekKpeMeHT 3aMeTHO YMeHbIUaeTCA BO Bpe- 
MeHH, H3MeHeHHE 2Ke NepHOfa OcTaeTcA B Mpesenax ommMO6Ku onbita. IIpu stom 
H3MCHEHHE aMIMVIMTYAbI (pH He CAMIUKOM OOJIbIIOM 3aTyXaHHM KONeOaHHit) AA 
MCCJIEQOBAHHbIX OOpPaslOB MONYHHAeTCA COOTHOIMEHHIO 


— Fi = 29a + OG. (3) 


iw) 
I 
HS 


COOTBeTCTBEHHO CKOpOCTh paccesHHa SHeEpruu paBHa CyMMe KBaJ{paTHUHOrO 
M KyOuyecKkoro UJIeHOB : 


U 
— Gf = 49a + Boa (4) 


(cM. puc. | u 2), a He OHOMy KBaQpaTuuHOMy weHy, Kak ObIIO ODI lIpu 
cMpaBeJIMBOCTH JIMHeHHOrO ypaBHeHus (1). 


Vinterpuposanve ypasHenua (3) faer JuId 3aBHCHMOCTH aMIJIMTYbI OT 


BpeMeHH 
dpe/em ( ’) 
Oo kL = 
160 a(t) = yereags 
rae a u k — nocrTosHuple. 
120 9pe/cek 
“ih 
80 
20 
‘S 2 
Sk = 
40 SS. 
10 
2 40 paduan 0 Berth are ty 
g,- 10° 20 , 4 60 paduan 
| baa a 
Puc. 1. Cxopocra paccesHHa Puc. 2. CkopocTb pacceaHHA SHeprHH B 
SHepruuH B 3aBHCHMOCTH OT 3aBUCHMOCTH OT aMIJHTYAbI KpyTHJIbHbIX 
aMIVJIHTybl KPyTHJIbHbIX KO- KouIeOaHull NOMWHKPUCTaIMYeCKOH Men. 
gieOaHuli MOHOKpHcTasia WHH- HenpeppipHaa KpuBasn ONHCbIBaeTCA 
Ka. Hempepbisnaa xkpHBaa Ypapuennem — dU/dt = 45,35 92 + 


- ONMCbIBaeTCA ypaBHenvem — 
yaU [ dt = 338,3 ez + 
. 

+ 10417 93 (9/1 = 2,1- 
-10-4 c=?) 


+ 1666,6 92 (9)/l==2,5-10-4cm-) 


TakuM OOpa30M, B 9TOM MpHOuJIM>KeHHM H3MeHeHWe yrsia OTKJOHeHHA MasT- 
HHKa BO BDe€MeHH MOKeT ObITb OMHCaHO COOTHOLIeHHeEM 


et)= aa cos wf. (5) 


Bpipaxkenne (5) fin o(t) aABAAeTCH pelleHnem JndpepenunasbHOrO ypaB- 
HeHHA 


o + o(t) + er(t) = 0, (6) 
rye 


2a rae a® , 
she ec paca OM Co Biggie nee oerear (7) 


Muaye roBops, 9KCMepHMeHTaJIbHble Pe3yIbTATbI ONMCHIBAIOTCA uddPepex- 
JHaJIbHbIM yYPaBHeHHeM, YYHTHIBAIOWLMM H3MeHeHHe MOJyJIA CABHra (Yepes A (t)) 
1 BHYTPeHHero TpeHHA (Yepes L(t)) BO BpeMeHH. OTO H3MeHEHHe, N0-BUAMMOMY, 
MOxKeT ObITb OOYCIOBMeHO MwiacTHYecKOH Ae*opMalueH UpH OombuIMXx aMIVIH- 
ryqax 3aKkpyuHBaHHA OOpa3sia. Onpesesenue M3 onbiTa Mapamerpos (byHKWHii 
) WM A TOKasbIBaeT, YTO 3:PPeKTHBHBIN MOLYJIb CABHTa BO BPeMA M3MepeHHH MIpH 
3HaKOMepeMeCHHOM KpyueHHH YMeHbWaeTCA OUCHb HESHAYHTeJIbHO (Ha COTHIe ]0- 
IM IpOleHTa), a H3MeHeHHE YCJOBHOM BASKOCTH OCTHFaeT HECKOJbKHX MpOleH- 
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TOB, YTO He MPOTHBOPeYHT AaHHbIM MO U3MCHCHHAM BASZKOCTH HM yIIpyrux MOcToO- 
SHHbIX Tocle mylactuyeckol pedopmaunu (4,°). 

MpI He JyMaem, UTO B JelicTBHTeMbHOCTH Bcerga (byHkuMH HA OyAyT BEI 
paxKaTbCA MOCpeJCTBOM COOTHOWeHHH (7), HO, YTO OYCBHAHO, H3MCHCHHE YCJIOB- 
HOl BASKOCTH H MOMy/A Kpy¥eHHA BO BpeMsA KOMeOaHHH pM OObUIMX aMIVIH- 
TYNaX MOXKET ABMTLCA MPHYHHOM HEMOCTOAHCTBA OrapHPMUYeCKOrO WeKPeMeEHT 1. 

Moxuo yka3aTb elle H Ha Takyl0 IpH4YMHY H3MeHeCHHA yCJIOBHOH BA3KOCTH: 
pH yBeIM4eHHU yrvla 3aKPpyYMBaHUA. Sa pacceAHve 9HEPrHH MPH KPYTHJIbHBIX 
KOeOaHHAX B OCHOBHOM OTBeTCTBEHHEI MaJIble KOJIeOaTeJIbuble BH2KeHHA CBO- 
6oWHEIX FucnoKanui. pu Mambix amnuTyqax WucOKalMH WpakTHyecKH Mepe- 
MellaloTCA OT MpenATCTBHA WO MpeNATCTBHA, MpH 3HAYHTebHBIX aMIVIMTy ax 
MH B OCOOCHHOCTH MpH MOHOTOHHOM 3aKPy4HBaHHH JMCIOKaWMAM MIPpHXOHTCA: 
B HeKOTOPOH CTeMeHH MpeososeBaTb 9TH MpeNATCTBHA, YTO CBA3AHO C Pe3KHM! 
BO3PpaCTaHHeM COMPOTHBJIeHHA MepeMeleHHIO JUCIOKaUMH. OTO HarAHO BUTHO! 
43 IIpHBeJCHHBIX B TAO. | WaHHbIX KaK MO YCOBHOH ycTaHOBMBUelicA BASKOCTH! 
MeTaJlJIOB IPH MOHOTOHHOM 3aKpY4HBaHHH, TaK M MO YCJIOBHOH BASKOCTH Np 
KPYTHJIbHBIX KOeOaHHAX C pa3JIMYHbIMH aMIWIATYAaMu. YCOBHaA BASKOCTb B Ny- 


21 Met 
a3aX PpaCCUHTHIBaaCb IPH MOHOTOHHOM 3aKpy4HBaHHH M0 Popmyvie Hy = 5 
wrt o) | 
818 
MIpH KPYTHJIbHbIX KONeOaHHAX — NO dopmyue hy = aap Tae M —3axpy- 


| 


YHBalOlulMH MOMeHT, / — MOMeHT HHepLHH. 
Ta6naunma 1* 


Cayyal KpyTHsbH. KOse6aHnHi’ Cayyaii KpyTHsbH. KOmeOaHHii 
Asa pll, coors. nocrosnctBy | ATA |l, cooTBeTCTB. HenocTo-| Cayyal MOHOTOHHOrG 
OrapHMHY. WekpemeuTa AHCTBy JOrapHpmuy. AeKkpe- 3 aKpy4HBaHuA 
O6pasnEr MeHTa 


© 9 ag 
“yp? eM Chee Ee bil 


ras cm—t 11 Wya3s 


MonokpuctaJIbi Da Ome 1-109 2-10-4 3-109 14053) 45 10m 
WWHKa 

Tonmxpuctanmu-} 1,5-10-4 3-108 155-40-% 1,5-109 4:40 |.4,5-408 
yeCKHit WHAK 

Touukpucrasin- -210>4 5-108 = — 4-10-? 7-401? 


yuecKahH Meyb 


* YCJOBHaA BASKOCTh AJA OOJbIUMX YrIOB 3aKPyYHBaHHA HeCKOJIbKO MeHAeTCA B 3aBHCH 
MOCTH OT AHaMeTpa oOpasua. J[aHHble B TaOMNe MpHBeeHbl AA OOpasloB AvamMeTpoM 


05,mM. 

IIpupeyenuble B TaGMe WaHHble HaXOJATCA B YNOBJIETBOPHTeEbHOM Cora: 
CHH C YCJIOBHOH BASKOCTbIO MeTAaJIJIOB, OMpeeIeHHOH JpyrHMuH aBTOpaMH Me- 
ae KPYTHJIbHBIX KoOeOaHHH (°,’) H pa3sIM4YHbIMH CTallMOHapHBbIMM MeTOJaMr 

Takum o6pasom, B CBeTe 3THX JaHHbIX B CJIeLyIOUleM MpuOwIM2KeHHH, M0-BULH- 
MOMY, HOJIXKHa ObITb yUTeHa 3aBHCHMOCTb (byHKLNH Y ud ypaBHenua (6) He TOK 
OT BpemMeHH ¢, HO M OT MrHOBCHHOFO 3HAaYeHHA YIvla 3aKPY4MBaHHA ¢: 


p=(2,9); A=A(E, 9). | 

Ta 3aBHCHMOCTb, M0-BAHMOMY, CMOxXKeT OObACHHTL, HalpuMep, Takue acpbek Tb 
BTOpOoroO TOpaAyKa, KaK H3MeHeHHe NepHOda BO BpeMeHH. | 
Mockosckuit rocyapcTBeHubili yHuBepcuTeT Tloctrynusio 
um. M. B. Jlomonocosa 23 IO Ti 
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TEXHHYECKAA PH3HKA 


| HW. H. ®PAHILEBHY, J. © KAJIMHOBHY, HW. HW. KOBEHCKHA 
| u B. B. MEHBKOBCKHM 


OB AKUETTOPHOM POJIM DKEJIE3A B )KEJIE30-Yr JIEPOAMCTOM 
CILJIABE 


‘(ITpedcmaeaexo axademuxom T. B. Kypdtomoeeim 15 1 1958) 


| Pemienue CJIOMKHBIX 3aau, CBASAHHbIX C paspaCoTKOH TeopHu, ABJAIOUIELICA 
OCHOBOH JWIH CO3JaHHA CIVABOB CO CMellHaJIbHbIMH CBOMCTBaMH, B 4YaCTHOCTH 
C BbICOKOH 2KaPONPOYHOCTHIO, MpeACTABMACTCA BO3MO2KHBIM C MNOMOLLbIO HCCueNO- 
BaHHhi NMpUpOAbl B3aNMOJeHCTBHA H POM OTACMIbHIX COCTABAIOULMX TBepJbIX Me- 
TaJlJIMYeCKHX pacTBopoB. B pe3ysibTaTe MHOFOUHCNeHHbIX HCCeqOBaHHH CTala 
OUCBHAHON pellalollad pOJlb MPOYHOCTH Me>xKLyaTOMHOH CBA3H B KPHCTaJJIM4e- 
CKOH pelleTKe ClVlaBOB B (POPMHPOBaHHH CBOHCTB Kapompounoctn. McTrouHHKOM 
HOBbILEHHA MPOYHOCTH CBASH ABACTCA HaJIMUHe LOHOPHO-akUeNTOpHOrO B3a- 
HMOJleHCTBHA ATOMOB JIerHpylOleH MpHMeCH C ATOMaMH OCHOBLI, KOTOpOli mpeumy- 
I€CTBEHHO CJlyKaT MepeXOHble MeTaJIbl C NedbekTom B d-coe. IIpouecc ZoHop- 
HO-aKUenTOpHOrO B3aHMOACHCTBHA COCTAaBJIAIOWIMX B MeTAaJIJIHYeCKHX TBepIbIX 
pacTBopaxX 3akK10UaeTCA B NMepepacnpeeeHHH 9JIEKTPOHHOH MVJIOTHOCTH B pe- 
IeTkKe cliaBa C MpeANOYTHTe/bHbIM KOHWeHTPpHpOBaHHeM HeKOTOPOrO H3ObITKAa 
9JIEKTPOHOB B OKPeCTHOCTAX Aep aTOMoB-akuenTopoB. McTrouHukoM Takoro Me- 
pepacnpeeseHHA ABJIAeTCA CTpeMJIeHHe K JocTpolike d-ciOA aTOMOB-aKleNToO- 
POB 3a C4ET BaJICHTHBIX 9JIEKTPOHOB ATOMOB-JOHOPOB, YTO BeeT K POCTy OOMeH- 
HbIX H MOJAPH3alHOHHbIX CBA3eH B pellleTKe. 

 CytlectByeT pa, KOCBCHHBIX MeTOJOB H3YYeHHA JOHOPHO-akWeNTOPHOTO B3a- 
MMOJelHiCTBHA aTOMOB KOMIOHEHTOB CIVWIaBOB (PeCHTTeHOCTpyKTYPHbIM, MarHHT- 
Hbiii, TeDMOXHMHYECKHH aHaslH3, H3MeCPeCHHA SJIEKTPOCOMPOTHBJeHHA, YUPYFHX, 
MOCTOAHHBIX H T. .). OHakO HaHOosee 3tpPeKTHBHbIM B STOM OTHOLICHHH AB- 
JIACTCA METO 3JIEKTPONepeHoca — B3aHMHOPO MepeMeLCHHA ATOMOB COCTABWIAIO- 
WUX CMIaBa B MOCTOAHHOM 93JIeEKTpHYeCKOM Mowe. 

VsyueHnlo 2IeKTpolepeHoca B TBepAbIX pacTBopax Obl NOCBALLeH PAA pa- 
6or (11%). Bo Bcex 9THX paOoTax YUHTHIBAJICA SeKTPONepeHOC TOMbKO OHOK 
M3 COCTAaBJIAIOWMX CiiaBa. BoBce He YUHTHIBaJlaCb BO3MOXKHOCTb JOHOPHO-aK- 
IeNTOpHOrO B3aNMOeHCTBUA Mery aToMaMH. B Halwux paborax BiepBble u3y- 
YaviCA B3aHMHbIl 3/IeKTpOMepeHOC KOMIMNOHEHTOB B psifle OHHAPHbIX CMMaBOB, 
JIA Uero HCHOMbSOBAICA MCTOA palwHOaKTHBHbIX H3OTONOB, paHee HHKeM C STON 
Weblo He TIpHMeHABWUAHCA. 

B nacTosulel paOore uccIe1OBaH SIEKTPOMepeHoc *Kelesa B CiWIaBe KeTeso— 
yruepon. IIpoponounbie o6pa3iibl AHameTpom 0,6 mM u AIMHOH 60 MM, u3roTOB.IeH- 
HbIC 3 SJICKTPOJIMTHYeCKOTO %Keslesa, HacbilllaIMCb YIrvIepOOM MO BCeH MIHHe 
MyTeM WeMeHTallHu 1o comep2xanuA 1% C. LlenTpabuble y4uacTKH OOpasiloB S1eK- 
TPOJIHTHYCCKH MOKPbIBaIMCb padwOaKTHBHbIM %*eesom Fe. KoopAunaTel nory- 
YeHHOH pallMOaKTHBHOM 30HbI (PHKCHPOBaJIHCb MpOMepaMH Ha KOMIMapaTope. 
Ja .ocTuxkeHuA paBHOMepHoro pacnpeyeneHusa usoTona Fe*® mo ceyeHHlo Bce 
OOpasilbl NOABepraHCb BbICOKOTeMMepaTyYPHOMY JJIHTeIbHOMY OT2KHTY B CTporo 
WCHTHYHIX yCOBHAX. Ha HeCKOMbKUX OOpasllax ObIWIO ONpeeeHO CMelLeHHe 
PpaHHIl 3OHbI MOKPbITHA, HMeBIee MCCTO BCeACTBHE Audpy3suM 2*eslesa BO Bpe- 
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Ma oDKura. C NOMOMIbIO CielMabHOro pexkylllero ycTpolicTBa oOpasibl pasie- 
Jslch Ha 610uKH AHO 0,5 MM KaxKjIbId, AKTHBHOCTb KOTOPbIX H3MepAJaCb | 
Ha Topwosom cueTunke. Ilosy4eHHble JaHHble HAHOCHJIMCh Ha rpacdbuku, Ha KOTO- 
PbIX aOCLHCChI TOUeK ABIAIMCb KOOPAMHaTAaMU WeHTPOB 6JIOUKOB, a OPAHHAThI —) 
BeIHUHHaMH AKTHBHOCTH 610uKOB. KpuBble pacipeesIeHHA aKTHBHOCTH M0 JVIM- 
He O6pa3llOB JaBayIH BOSMOXHOCTh OMpeeIHTb BeIMUNHY CMeUleHHA TpaHHl, 
AKTMBHO! 30HbI OT UCXOZHOTO MOO*KeHHA. TakuM O6pa30M OKOHUATEJIbHO OBNIO) 
jlOKaNH30BaHO MOMOMKeHUe AKTHBHOM 3OHbI Ha OOpasiax. MeroyuKa moOm04HOrO) 
cueta OKa3alaCb HeOOXOMMMOM WIA yYCTpaHeHHA WCKarKalollero BJIMAHUMA Mpo- 
HuKalollero y-H3yueHua Fe*? na TOUHOCTb (PHKCHPOBaHHA TpaHHll 30HbI, KOTO-> 
poe HMeeT MeCTO IIPH H3MepeHHH pacnpeZeleHHA aKTHBHOCTH MO AMHE Hepas-- 
pe3saHHoro oOpasila. 

OctabHble O6pa3Ubl MOABeprasucbh SJIeEKTPOHarpeBy MOCTOAHHBIM TOKOM B} 
aTmocdepe aprona mpu JaBeHuu 650 mM pT. cT. Bpiopanubie TeMlepaTypbl OMbI-: 
TOB peryJIMpOBaJIHCb CHIOH Mpony-; 
CKaeMOro TOKa H KOHTPOJIMpOBaJIHCb) 


oOpa3llOBbIM MHMPpOMeTpOM C TOUHO-; 
cTbIO -+0-:-7°. Ilo OKOHYaHHH 3JIeCKT-} 
poHarpeBa OMHCaHHbIM BBbillle CMO- 
coOOM H3MepsIocb pacnpeyeueHHve! 
AKTHBHOCTH 0 JWIHHe OOpa3iloB.| 
Pe3ybTaTbl H3MepeHHu HAHOCHJIHCH 
Ha rpaduKH, aHaJlOrHuHble yKa3aH-| 
HBbIM BBIIe, H3 KOTOPBIX Olpeea-| 
JIOCb CMellleHHe YpaHHIL aKTHBHOW 
: 30HbI B Tpolecce dIeKTponepeHoca. 
Puc. 1. Harpes oOpasua MOCTOAHHbIM TOKOM OyuH W3 TaKHXx rpadukoB npHBelex 
mp 900" B revenue 40 xac, Ha puc. 1. Kak BHyHO 43 rpatpuKa, 
HMe€eT M€CTO 3HAUHTeEJIbHOe CMeLLeHHe 
aHOJHOH PpaHHUbl AKTHBHOM 3O0HbI OT HCXOAHOTO NOJMOMKeHHA, KOTOPOe OTMeeHO 
WTPHXOBbIMH JIMHHAMH, H He3HayHTeJIbHOe — KaTOAHOK rpaHuupl. AHanorMuHas 
KapTHHa NowlyyeHa BO BCeX OMbITAaX. 

B paOore (4) moka3aHo, 4TO B CiWaBe »*Kee30 — yruepoy, BCe aTOMbI NocseL-| 
HerO HOHH3OBaHbI H MHIPHPYIOT B NOCTOAHHOM JJIEKTPHYeCKOM Toe K KaTORy. 
Stor sppekT HaGsOLaIcA BIVIOTh JO TemNepatypb 1150°. EcrecTBeHHo mpex- 
MOJIOKUTb, YTO OTMaBaeMble ATOMAMH YTviepOJa BaJIeHTHble WICKTPOHbI HAyT Ha 
3allOJIHCHHe BaKaHTHbIX ypOBHel d-CJIOA 2ee3a, BCJIECTBHe YerO ATOMBI 2Ke- 
Jle3a MpHoOperaloT HeEKOTOPHIM MSObITOUHbIN OTPHMaTebHbI 3apsa UW MOKHE 
MHIpHpOBaTb B MOCTOAHHOM 3JIEKTpHueCKOM Towle K aHORy. OueBuyHO, 4TO B 
3JIEKTpOMepeHoce yuUacTBYIOT He BCe ATOMBI 2%Kese3a, BXOLAULME B CIWAaB, a TOUbKG 
YaCTb HX, 9KBUBAJICHTHaA KOJIMYeCTBY IIpHCyTCTBYIOWUX B PaCTBOpe aTOMOB- 
QOHOpOB yTrviepoja. 

Vmeuno stort apex HW OOHapyXKeH B Hallux OMbITax. 3HaYHTebHOe CMeLLeHHe 
aHOAHOM TpaHHUbl aKTHBHOM 3OHbI K aHOy ABJIACTCA CueEACTBMeEM CyMMapHoro 
appekTa 9IeKTpONMepenoca H TepMuYeCKOH Audpysuu, Heu3s6exKHO CONPOBORalo- 
ieH Mpolecc s1eKTponepenoca. Y KaTOMHOrO Kpas 30HbI HaGsIOMaeTcCA CMeMleHHe 
ee rpaHHUbl, BbIsBaHHOe JIMWIb TepMuyecKoH Quppysnel. B stom cmemennu, 
€CTECTBCHHO, YUaCTBYIOT KaK 3apPAXKCHHble, TAK HU He3apAXKeHHble ATOMBI *Kewie- 
3a, HO OJHOBPeMeHHOe CMeleHHe 3apAXKCHHBIX ATOMOB 2Kee3a K AHOY He Laer 
BO3MO2KHOCTH HaOsOLaTb HX TEPMMYECKOe CMeleHHe B CTOPOHY KaTosa; moceL- 
Hee, OMHaKO, CTaHOBHTCA Oo/lee 3aMeTHBIM MPH MOBbILMeHHU TeMMepaTypbl OMbITA 
or 900 no 1050° (cm. ta6a. 1). Tlepememjenuem aTomos 2Kee3a C U3ObITOUHBIM 3a- 
PANOM K aHOMy OObACHAeTCA MU HaM4Me TpakvenHTa aKTHBHOCTH, HaG1OMaemoe 
Ha puc. | w Ha BCeX OCTaMbHbIX rpacbuKax. OnbirTbl, BLIMOHeHHbIC B ULCHTHUHBIX 
YCJOBHAX Ha Mep€MeHHOM TOKe, MOKasaM CHMMeTpHUHOe CMellleHHe O6eHX Frpa- 
HHI, HCXOQHOM 30HbI BCJIeCTBHe TepMuYecKOlh Audpy3suu, mpwyem BernunHa 
CMCICHHA COBMaa C BEMYMHOM CMCLICHHA KaTOAHOM PpaHUI{bl 30HbI B OMbITAX, 
MPOBeACHHbIX Ha MOCTOAHHOM TOKE. 
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aM {Muh 


Ta Onin accel 
Jlanuple, xapaxTepusyioune SJIEKTpOMepeHo? r*KesIesa B CHaBe 2KeMe3:0 — yruepoy 


: , 
no sacxtponepencey | MEG CESmacwmmon | Came | Sxopocrs | Cpesnss cxo- 
aHOmHOW MH | sonp K aHony, Ganseenen 
| 5 ; SEMI KONS c SOHBI, 
r, BbiepxKa, aHomH. KaTOuH. re Ree EMG S. 
‘ Cc uac. rpaHuia rpannua ceK 10 
eee eee eee eae ee Oe Fee an Cot: heey 1 
900 42 1,5 0,2 1,3 3.08 
20 27, 0,3 24 3,33 3,41 
30 455 0,3 4.2 3,89 ; 
4O 52 0,4 4,8 3,33 
950 42 4,2 0,2 1,0 F929 
| 30 3,4 0,4 3,0 2,88 2,93 
| 40 4,0 0,4 3,6 2,50 
4000 12 09 0,4 0,5 4,14 
20 ea) 0,5 He) 4,39 4.39 
| 30 1,8 0,6 4,2 4,14 ‘ 
| 40 3,5 On7 248 1,94 
4050 12 0,7 0,6 0,4 0,29 
| 20 1,4 0,8 0,6 0,83 0,57 
| 40 2.40 he 0,8 0,58 
me ©1100 12 1,0 1,0 0 0 
30 16 1,6 0 0 0 
40 1,9 1,9 0 0 


B raO1. 1 MpHBOAATCA pe3yIbTAaThI OMbITOB No dIekTponepeHocy. BesHuHHbl 
CMeICHHH, OMpeeIAIOMHeECA SJICKTPOMepeHOCOM, BbIYHCJIAJIMCb KaK Pa3HOCTb 
M@X*K]LY CMeWIeCHHAMH aHOJHOK HW KaTOAHOH rpannt{ 30HbI. Ilo sto BemMuHHe pac- 
CUHTHIBAIHCb CKOPOCTH MUHrpallHH aTOMOB *Kee3a. 

| Kak culeqyeT 43 TaOJIHIUbI, CKOPOCTb MHTpallHH aTOMOB Kesle3a MOH *KaercHr 

-¢ poctom Temnepatyppi or 900°. IIpu 1100° s1extponepeHoc mpakTuyecKH OTCYT- 

-cTBYyeT, IPH STOH TeMMepaType BCe OTJaBaeMble aTOMAaMH yrulepOla Z/1CKTPOHBI 

 MOCTYMaIOT B KOJWJICKTHBU3HpOBaHHbI Pour. B o6macTu Oosee HH3KUX TeMMepa- 
TYP ATOMBI %Kee3a AKUENTUPYIOT YaCTb THX BIEKTPOHOB. Takoe JOHOPHO-aklell- 
TOPHoe B3aHMOJeHCTBHe ATOMOB yrslepoya H *Kesle3a YBeEIMYNBaeTCA C NOHHKe- 
HHeM TeMMepaTypbl 3m0Tb oO 900°. 

TlonyueHuble pe3yJIbTaTbI He MpoTHBOpeyaT UsBecTHOMYy (pakTy (7°) ocwa6- 
JIGCHHA YrepOOM MexkyaTOMHOH CBA3H B pelileTKe *%emesa. Tak Kak JOHOPHO- 
aKllelTopHoe B3aMMoOselicTBHe yrviepoya C *Kele3OM HeyCTOMYMBO HM HCuesaeT 
yxKe mpu 1100°, pa3ppixmsatollee WeHcTBue yruiepoOa Ha pellleTky 2esle3a He MO- 
2KeT KOMIM€HCHPOBaTbCA BO3HHKHOBCHHEM JOMOJIHUTEIbHbIX CBsAI3eH. 

VucrutyT merasmoKepaMuku Tlocrynusto 


Mf CMeWMaJIbHbIX CIIaBOB 8 I 1958 
Akajemuu HayK YCCP 
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loknann AkayeMuuM HayK CCGP 
1958. Tom 121, Ne 2 


QIEKTPOTEXHHKA 
r. 11. BALWWIAPHH 


O MHOrFOMEPHOM IIPEJEJIbBHOM PACIIPEJEJIEHHM YHCEJI 
S3AHATbIX JIMHAH B KOMMYTATOPAX BTOPOFO KACKAJIA 
TEJIEPOHHOM CHCTEMbI C OTKASAMH 


(IIpedcmaeaeno axademuxom B. C. Kyae6axunoim 29 I 1958) 


1. B wacTosulei 3ameTKe JOKa3bIBaeTCA, TO MpeesIbHOe pacipesemeHuve 4H- 
Cel 3aHATHIX JIMHHM B KOMMyTaTOpax BTOporo KacKayja JByXKaCKaHOu TeJle- 
(POHHOH CHCTeMbI C OTKa3aMH, paOoTalolleH B pexHMe CBOOOAHOrO HCKaHHA, all- 
MmpokcumMupyetca PyHKUHel MIOTHOCTH MHOrOMepHOrO HOpMaJIbHOrO pacnpeze- 
JIGHHA Mp yCJIOBHH, YTO YHMCJIO KOMMYTATOPOB MepBoro KaCKajla JOCTaTOYHO 
BeHKO. IIpw sToM MpednouaraeTca, YTO Ha KaxKJbIM H3 KOMMYTATOPOB MepBoro 
KaCKajla NocTyMaeT CTalMOHapHbI MyacCCOHOBCKHH MOTOK BbI3SOBOB C MOCTOAHHbIM 
TlapaMeTpoM A, 4TO BpeMA 3aHATHA KaXKJOH JIMHHH HMeeT IKCIOHEHIUHaJIbHOe 
pacmpefeeHve, a TakK2xKe YTO KOMMYTATOPbI MepBoro KacKayla (PyHKWHOHHPYIOT 
He3aBHCHMO [pyr OT Apyra WH He3aBHCHMO OT KOMMYTAaTOPOB BTOporo KaCcKaja. 
TlocueqHee ycvlIoBHe BbINOJIHAeTCA, CCIM B Ka2KJIOM H3 KOMMYTaTOpOB BTOpOro 
KaCKaJ{a 4HCJIO BbIXOJOB OOJIbUe YHCIa BXOJOB HIM paBHO eMy. 

2. PaccCMOTpHM JByXKaCKaJIHy!I0 CXeMy, COCTOALLYIO H3 k KOMMYTATOPOB Mep- 
Boro KaCKajla H / KOMMYyTaTOpoB BToporo Kackayla. IIpeqnono0xuM, YTO KaxK Ib 
KOMMYTAaTOp NepBoro KaCKajla uMeeT V BXOJOB H M BbIxOoOB, min (V,m) =n, 
a Ka?K[bIM 43 KOMMYTATOPOB BTOpOro Kackayak BXONOB H / BbIXONOB,Tyel>k. Ilyctb 
Ha BXOJ[bl Ka%KJOrO H3 KOMMYTATOPOB MepBoro KacKaya MocTyMaeT MyacCOHOB- 
CKHH MOTOK BbI3OBOB C MapaMeTpom A, NpHyeM NOTOKH, MocTynaroulHe Ha pa3- 
JIMYHbIe KOMMYTATOPbI, B3AHMHO He3aBHCHMbI. Kaxk jbl 43 MOCTYNHBIWHX BbI30- 
BOB MO2XKeT C OJHHAKOBOHM BePpOATHOCTHIO 3aHATb JOOOH 3 CBOOOAHDIX COeMHH- 
TeJIbHbIX yTeH, BeYWMX K KOMMYTaTOpaM BToporo Kackayla. [lopaqoK 3aHATHA 
CBOOOJHBIX BbIXOJHbIX JIMHHH KOMMYTaTOPOB BTOpOro KaCKala MOXKET ObITb JIIO- 
ObIM — CJlyuaHHbIM H PaBHOBepOATHbIM HIM MOCIeNOBaTeIbHbIM. Bpi30B, M0- 
CTYNMBUIMM Ha KaKOH-HHOyb KOMMyTaTOp MepBoro KaCKayla, NomyyaeT OTKas 
TOJIbKO B TOM CJlyyae, CCIM 3aHATbI fn JIMHHM STOTO KOMMyTaTOpa. YcOBHe 
[>k oOecneywuBaerT OTCYTCTBHE OTKA30B 3a CUeT 3AHATOCTH JIMHHE KOMMYTATOpOB 
BTOPOro KaCKajla, a CJIeOBaTeJIbHO, H B3AMMHYIO HE3aBHCHMOCTb JleHCTBHA KOM- 
MyTaTOpOB MepBoro Kackajla. 

peANOJIOXKUM, YTO BPCMA 3aHATHA KaXKJOH JMHHH UMeeT 9KCMOHEHIMAIIb- 
Hoe paciipefeseHve CO CpeqHHM 3HayeHHeM | H YTO MpOMOMKNTEMbHOCTh 3aHs- 
THA OHO JIHHHH He 3aBHCHT OT MpOJOMKHTeIbHOCTH 3aHATHA APyrux MH, 
a TakKe OT MOCTYMaIOulHX BbIZOBOB. 

3. [loctaBuM B COOTBeTCTBHe KaKIOM HHH, CcoeqMHaroUlell KOMMYTATOp / 
MepBoro KaCKajla C KOMMYTaTOpOM j BTOpOro KacKaya, YMCO sz; AH MpuMem, 
4TO S;j = 1, eC 9Ta HHUA B MOMeHT ¢ 3aHATAa, H UTO S;j =O, ecu JIMHHA 


m k 
cBoOomHa. OueBuyqHO, TO 5;. = » CH Cian erected) i oa » Si 
j= 1, 2 mer ii B Mowe 
(j= 1, 2,..., m) paBHbI, COOTBeTCTBeHHO, HCY 3aHATHIX JIMHUi B MoMmeHT ¢ 


B_ KOMMyTaTope ¢ MepBoro KacKaya uM B KOMMYyTaTOpe j BToporo. Takum 
00pa30M, MIHOBeHHOe COCTOAHMe paccmaTpHBaemoii MByxXKaCKaHOl CHCTeMbI 
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ABJIACTCA OJHOK U3 TOYeK B MpocTpaHcTBe (2 MpAMOYrOJbHbIX MaTDPUIL 
me; || (i = 1, 2, ,k; j=1, 2,..., m), 30eMeHTbI KOTOpbIX paBHbl 0 uum |, 
a CYMMBI 3 J@MeHTOB MO CTpoKkaM H MO CTOJOWaM YyOBseTBOpAIOT COOTBET- 
CTBeHHO YyCJIOBHAM: 


Os anaa Tet tw 2 uate ny Be (1) 
DSTI EON OR 9 SN maven 38 (2) 


B cayyae 1>k ycnosue (2) BEIMomHAeTCH aBTromaTuyecku. JlerKo y6e- 
AUTbCA B TOM, TO COOTBETCTBYIOUIMH MHOrOMepHbIn culyuyalHplt mpolecc 
Wee; (| (@ = 1, 2,...,2;) j=1,2,..., m), ompezenenuprii B npoctpancrse Q, 
OyeT OMHOPOAHbIM MapKOBCKHM Mporeccom. OG6osHayuM uepes P {|/s;; ||; ¢} 
BeEPOATHOCTb TOTO, YTO B MOMeHT ¢ CHCTeMa HaxOJMTCA B COocTOAHHH || sz; |. 
'B TaKOM Cylyuae 43 TpaH3HTHBHOCTH pacCCMaTpHBaeMOro MapKOBCKOrO Mmpollecca 
(BCe COCTOSHHA Mpowecca cooGmlatomlHeca) cmeyeT cyllecTBoBaHHe HU eJHH- 
|CTBCHHOCTh (PHHAJIbHbIX BePOATHOCTEel 


P {is |} = ue Pil'sz(; 3, sz, € Q. (3) 
Uroobl NouyuHTb BepoATHOCTH P(s,., Rousse Shee |aew be (Sergede tes (Sn) ea oie ee 
» Ske» S.3) +++) S.m), JOCTATOUHO MPOCYMMHpOBaTb BePOATHOCTH BCeX TeX 


MaTPpHI || Sz; ||, Y KOTOPbIX 3a]jaHbI COOTBETCTBEHHO CYMMBI 9JIEMeHTOB B KaxKOL 
M3 CTPOK, B KaxKJOM cTOJOUe, a B MOCJeqHeM CJlyyae — KaK B CTPOKax, TaK 
MB CTOMOWUAaX MaTpHUb! || S;; |. 

4. Tlockombky B cyuae 1>>k KoMMyTaTOppl MepBoro Kackayla (yHKUHO- 
HHpyloT He3aBHCHMO Jpyr OT Apyra, TO COBMeCTHOe pacmpeyesieHve 4HCel 
3aHATbIX JIMHHH B KOMMYTaTOpax MepBoro KaCKaJla paBHO MpOH3BeAeHHIO COOT- 
BeTCTBYIOWNMX BepOATHOCTeH JIA KaxKOrO H3 KOMMYyTAaTOPOB: 


k 
P {(sy., «+ +) Sx.)3 t} =] P {si.3 
é=1 
2 m ° 
TlockomKy KaxK]bIH 3 Ga BapHaHTOB 3aHATHH OMpeeJICHHbIX S;. W3 Mm 
Zl. 
COe J HVHHTeJIBHbIX nyTeii MMeeT OJHMHAKOBYIO BeCPOHTHOCTb, TO 


Rk 
LISP isn) 
Pit j= 
fm 
ut ( ud 
Tlepexoya K npegesy mpy t—>oo, mosyuum 
Rk 
Uf P (s;.) 
P {i sz |} ==. IIs J €®, (4) 


H(s.) 


i=j \ * 


rie P(s;.) ompegesaetca usBecTHbIMH dopMysamMH Opsaura ((*}, Pu. 6): 
ae 
S;. ! 


P (s;.) = —=— n ’ Ot: 7 a Oe (5) 
x 
Don 
5. OcHoBHoll WesbIO HaCTOAUIeli 3aMeTKH ABJIAeTCA BbIBO], MpHOsMKeHHOH 


bopmysbt fiat P(s.y,.--, S.m), CMpaBeAMBOH MpH OOVIbIMX SHaveHHAX k. 
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C  3TOW WeJIbIO PpaCCMOTPHM MOC JIENOBATeJIbHOCTb B3aHMHO He3aBHCHMbIxX, OJMHa- 


AOE ae 
KOBO PACIIPeJeJIeHHbIX f1-MePHBIX CJIYYaHHbIX BEKTOPOB § = (fray Esa, -++9 Gem) 
KOMMOHEHTB! KOTOPbIX MpHHHMaloT 3HayeHus O u 1 HW YAOBMETBOPAIOT YCJIOBHIO) 
(1), mpwuem 


Pte Sy eal Soe eee ~ Mion Ae Pets 5 (6)) 


BpruvcHM MOMeHTbI Nepporo HW BTOpOorO MOpsAyKoB cJlydaHoro Bektopa | 

ee Ilo TeopeMe 0 TlOJIHOM BeposTHOCTH MMeeM 
iL 

Ej.= 3 PO) == [1—P(m] =a, «=1, 2, ...,m. (7)| 


Ay 


>(Z) 
Jlucnepcuu u KoBapHallMH BeKTOpa & PpaBHbI, COOTBETCTBEHHO, 


Din =F (1—P()[1— + FP @|=o%, «=1,2,...,m; @) 


P See ai titel ah Pg ek oes is 
E {(ia — 9) (bes — @)) = pp —P(n— 1) —P(n)] a= r, 9} 
CPE NO ON OE SO ENCe 
O6o3HauHM MaTPHILy WeHTpaJIbHbIX BTOPbIX MOMEHTOB BeKTOPa ae yepes 
A. B cuny cummMeTpuu pacnpesemenua 

Cla rar 
i fF loa 
r r. é ‘o2 


Tlockompxy Det A = [o? + (m—1)r](o2—r)™140, to marpmna A® 
cyllecTByeT HM paBHa 


t= [bug], « B=1, 2,...,m, 
be = ewan | eee a leet 9 pd IF 06 == B, 
7 | ei Ft ie a éB. Se | 
PaccmoTpuM culyyaiinplit BeKTOp 
; eS | 
aa ait a 
O6o3HauHM ite | 
P (xf FS Sciky 9 005 ne = S.m} = P, Ga sige, Sums 
Ilonaraa 
Gs ne oa ie 
Co aa Ve 9 a oad ] Dae Ee m, 
noJsty4uM 
| Bs mel OM Du, =c?, | BIE Sd a, Pe bie anee sees Yd C= alo 


Hig MHoroMepHOH JlOKaJIbHOH mpeyembHOH Teopembl (cM. CO) 7G), ria 
ClleqyeT, uTO mpu R—> oo 


m 


kml ergs uD, ey hie — 4 | 
Pr (S.4; oe) OnE Dat Aa | 5 yan ee us}. (11) 


a, 8=1 


Takum oOpasoM, pH OoubumMx k WA OWeHKH BepOATHOCTH COBMecTHOrO pac- 
TipeWeveHHA YCeI S_y,..., S, m MOXKHO HCMOMb30BaTb cooTHOWEHHe (11). 
6. B paye cayyaeB MoxeT ObITh NOe3HIM MIPHMeHeHHe CTaTHCTHKU 
m 


\) 5 ‘ és 
> Uxbep ue,  SABJAOUelica  (cbyHkuveH or cuyualiqbIx MepeMeHHbIXx 


a“, B=1 
mq) (n= 1, 2,..., m)H uMetowieli npesenbnoe pacnpesemenue y? c m cTeneHAMn 
cBoOogpi (cm. (*), ra. 30; (5)). Wicnompsya spipaxenve (10) qua bo, 3amu- 


~UIeM STY CTaTHCTHKY B Bue 


m m m 2 
1 
2) tation = ate | Nae one (> u.) |: (12) 


a, B=1 a=] o=]1 


B craTHcTuyecKOH UpaKTHKe MpWHATO MOb30BaTbCA KpHTepveM y?, ecJIH 
BCe O*KHaeMbie YacTOTbI He MeHbUe 10 (*). B paccmaTpHBaemoM c.Jly¥ae 3TO 
kd 


 TpeOoBaHve cBOAUTCA K ycuoBuIO Ex") = -— [] —P(n)]> 10(¢=1, 2,...,m) 


m 
WJM, UpeHeOperad BeposATHOCTEIO NoTepb P(n), K ycnoBuio k > 10m /2. 


Jla6opatopux mo pa3padoTKe Tloctynusio 
Hay¥HbIX NpoOeM NpOBOAHOM cBaA3H 29 I 1958 
Akajemuu HaykK CCCP 


UMTMPOBAHHASA JIMTEPATYPA 


X uuu, MatTematuueckue meTogbl TeopHu maccoBoro o6ciyxuBaHuA, M., 
A. Xuuuuu, Marematuyeckue ocHoBaHHA KBaHTOBOH mMexaHuKH, M., 1951. 
piak. Menenep, ©. CC. Tlapaciox, E. Jl Paawersa, Yxp. MaremxyDpH-, 
21(1949). 4D. Kpamep, Matematnyueckue metogn cratuctukn, M., 1948. 1. II. Ba- 
wapwuu, JAH, 117, Ne 2 (1957). 


Jloxknayn Akagemun nayx CCCP 
1958. Tom 1241, Ne 2 


GHIEKT POLE XE Ie 


M. H. POMAHOB 


K AHAJIM3Y KOMMYTALUHH KOJIIEKTOPHbIX MALIHH, 
CBASAHHOM C KOHTAKTHOM MPOBOJMMOCTbIO 
(IIpedcmaeaexno axademuxom B. C. KyaeOakunoim 4 III 1958) 


PaOoramu mocuieqHHX JIe€T PaCKPbIT PAN, BaXKHbIX ABJCHHH, COMpOBOXKal0- 
UIMX KOMMyTallHiO. IlpH M3BeCTHBIX yYCJIOBHAX HOHHbIe, IIeKTPOXHMHYECKHE, 
TeIJIOBbIe H MeXaHHuecKHe ABJICHHA B WeETOUHOM KOHTaKTe He MrpaloT Cylle- 
CTBeHHOH pou. B TakuxX NpaKTHYeCKH BaxKHbIX CyYaAX, MMeIOWIHX MeCTO B 
OMpeeeHHbIX THMaX KOJWJICKTOPHbIX MAlUHH HM pexKuMax HX paOOTbl, KOMMY- 
TallHOHHble MpOlleccbl CBAZAHbI C KOHTAKTHOH MpOBOAHMOCTbIO MOA WeTKaMH (* *). 
QTO HW CJYXKUT OCHOBaHHeM TOMY, YTO B TeOPHH HM MpOeKTHPOBaHHH JJIeKT- 
pHuecKHX MalIMH MCNOMb3yeTCA KJaCCHYeCKaA TeOpHA KOMMYTAaL\HH, ONHpalo- 
mjaica Ha (cbyHaMeHTaJbHble HCCleqOBaHHA HM MHOroseTHHA onbiT (*§). Huxe 

W3JiaraeTCA aAaHaJIMTHYeCKHH MeTO, H3Y4eHHA 
+l Z Hla KOMMYTallHH B IIpeMOJIOXKeHHH e€ CBA3H TOJIbKO 
C KOHTaKTHOH NpOBONMOCTbIO TO WleTKaMH. 


QS 

04 

aa 

| —» / AD 

ede, | Mee 
k gt 4 
: La 4 » t 
Oe ‘i aS 6 Ui 

Pue. 1 Puc. 2 


Ecam mpeneOpeyb conpoTupmenvemM AKOPHOM CeKILHH M ee COeEqMHUTebHLIX 


MPOBOAHHKOB C KOsMeKTOpoM (puc. 1), TO At NOOaBouHOrO TOKa KOMMYTAaLMHA 
MOXKHO NOJYYHTb 


: T Th di 
Lae Te fae eas a 
Bie ng tt RR re ae aye, (1) 
uJIK 
di A A 
ms ee ee — 
a? Spe (2) 
Pievie A ie 
ex =~; A= R—-; T—nepuox kommytauun: R—conpotuBsenue merouxoro 
KOHTaKTAa. 


Ypapnenve komMytatuu (2) BrepBble 6x10 mowryueHo ApHouibyom u Mu (°). 
Ero wuterpasioM sBasetca pyHKuHA 


p= CE ee (3) 


0 
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 Ecum JoOapounaa 9. 1. C. e,,reHepHpyeMasl B CeKIHH, ABJIA€TCA MOCTOAHHO!, TO 


naa tS) Gay dx. (4) 


C wesbio NomyyeHHa uCKOMorO aHaJIMTHYeCKOrO pellleHHa paccMoTpHM He- 
moHyIo Oeta-cbyHKiH10 


Soa \P(1 — x1 dx, 65) 
0 
Tonmaraa p—1=A, q—1=—A, noanyuum 
KG ‘ | 
\s) dio B RE eAN Ee) (6) 
0 


CuelopatesibHo, 
er ese es GT ”) 
x =F ite: es ) 
roe B,(1 + A, 1 — A) = dB,/ dx. 
Oyuako JIA upesesoB u3sMeHenua 1 -+ A u 1 —A HenosmHaa Gera-cbyHKuMA 
He TaOyJHpoBana (1°). Ilostomy paccmMoTpHM cCOOoTHOLIeHHe 
Boer Ape) 


Bee Se re at =r ®) 
3yecb moJHaA OetTa-PbyHkunA 
1 
B(L-b Apt A) =\(-=,) ar =r RAVI A), (9) 


0 
Bruyy toro, uro 


SZ (x14 (1 — x)-A) = (1 4 A) x4 (1 — x4 + Atta (1 — 4, 
Mocyie HHTerpupoBaHuA 3TOFO BbiIpaxKeHuA HalieM 
xH+4 (1 — x)-4 = (1+ ADB, (1 + A, 1 — A) + AB, (2+ A, — A). (10) 
TouHO Tak Ke, HCXOTH H3 
2 (at (1 — xy} = (1 + A) x4 (1 2)-4 — 24 (1 — )-4, 


HOJTYYHM 


Stl cee ee ee 


fe A 

Tlepexoaa kK dyakuusm (9), OyqeM HMeTb 

F,(1 + A, 1 — A) = poppe —x)j-4+ F, (2+ A,1—A). 
IIpuMeHaa K STOMY BbIpaxKeHHIO TY Ke OMepallulo, HalieM 


Fu(liseiet— A= xitA(] — x)l-4x 


xI+A (1 a= xji-A de F : 


Tra Bs (2 +A, iS Aleit) 


{ 
i bo) 


2 
Xt att eraeea™ bo 


2.3... (m—1)m A re 
D> Sik gare ayaa mea) mete) 1] + F(A+m+ 1,1 Wa Leste) 


Maxopupya nocseqHHit weH, OleHHBaad OCTaTOK HM 3a{aBax TOUHOCTD, OTpe- 
jleuM TpeOyemoe uncsIO useHOB pada. B unteppane O<x<4/,n0<A<1 
pA ObIcTpO CXOMHTCH M MpuroyeH JIA pacueTos. 
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Jlanee, u3 (12) Haxoqum 
T(t + A) 


Dr + A, l—A) Tea tt — x)i-A x 


; 2 Des : 
<li? Gey eee | 
Tlocue mpeo6pasopannli, OKOHYATEJIbHO: 


m 


By (i A, Aas (1 as aS eBlA, k) xt = 


Mm 


= yit4 (1 ie RB Gea ae 


h=1 


Sto BbipaxeHve aJIO HAM BO3MOXKHOCTb TaOyJIMpOBaTb yKa3aHHYIO HelOJI- | 
Hylo Oeta-cpyHkuuio. IIpa stom cwiefyeT yuectb, uro B,(1 + A, 1 — A) qocta- | 
TOUHO BbIUHCIHTb B MHTepBase 0< x < 0,5. B unteppane 0,5< x <1 3Haue- 
HHA (PYHKUMH onpeyeAOTCA U3 

1 


i us rar +\ (qa) ara + A)T(1— A), 


4{—x 
x 


yuTO Mocse mpecOpa3s0BaHHlt JaeT peKyppeHTHOe COOTHOLMeHHe 
B,(1+A,1—A)+B,-.,(1—A, 1+ A)=C(14+ A)TQ(L—A). (13) 
Kpome Toro, yunrpipad (10), dyHkuuio B,(1 + A,1—A) gocrarouso Bprauc- — 
auth Qian A<1, a gua A’ =A-+1 3Hayuenna B(1 + A’, 1 — A’) Haxogatca 
mo (10). 
TakuM O6pa30M Mbl MIpHXOJHM K_ CJleylyIOIeMy BbIpaxKeHHIO JIA TOOaBou- 
Horo TOKa KOMMYTAallHH: 


m 
: A 
in = x (1 — x) SB (AaB) (14) 
h=1 
QTO pellleHHe KJlaCCHYeCKOrO ypaBHeHHA KOMMYTAILMH MO3BOAeT BbIUMCIMTb | 
SHaveHHA MOOABOUHOTO TOKAa JIA BCeX TIpakTHYeCKH BCTPeualouluxca BesMUH A. 
M3 (14) caenyer cooTHomenHue 


B, (1+ 4, 4— A) 
On ea ee B k 
ao pt) eta (15) 


=1 
MIPeACTaBJIAIOULee CAMOCTOATEJIbHbIM MHTepec. 

Hamu nponspeqeHo tTa6ysHpoBanwe HenowHO Gera-cbyHKunuH yaa A or 0 
mo 15, a tak>e QoOaBouHoro TOKa KOMMyTAalluH JIA TeX xKe 3HaueHHH A. 
CaeyeT 3aMeTuTb, YTO THM TaOysMpOoBaHa HM 3aBHcuMOCTb (15). 

Hamarnuunpalomlas CHyla KOMMYTAI[MOHHOM peakiWH sAKOps 

i 
F, = 208 \ i, dx, 


0 


m 


re @ — MpHBeeHHOe YHCJIO BATKOB CeKIMH OOMOTKH skops; 8 — orHomleHve 
INMPHHbI WeTKH K BeJIMYHHE KOJVJIeKTOPHOrO JeweHus. 

Hcxons 43 HaliJeHHbIxX Bbile BbIpaxKeHuli, Is cpeHero 3a nepvoy, KOM- 
MyTaWHH 3HauecHHA JOOABOUHOTO TOKA MOXKHO TOJIyUHTS 


: A < k 
ine = Cn > ETD ELH BU+A, 2»). (16) 


h=1 
ie : A 
Pe3ybTaTbl BbIYHCeHHH TOKA igc¢ WIA Cy a ou | mpeycraBueub! Ha puc. 2, 


KOTOPbIH MO2KeT CJIY2KHTh HeMOcpecTBeEHHO AW pacuera HaMarHuuuBarouteli 
Cuuibt fy KOMMYTaLMOHHOM peakiuM akopax aaa A or 0 go 10. 
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Ecau tpanciopMatopHad 9..c. €; KOMMYTHpyeMoit ceKUMH e; = ee", TO 


te Be ene) ae (17) 
0 


YUTbIBAA, YTO B paccMaTpHBaemom cuyuae O<x<1, ax<1, anamuru- 
yeCKOe BbIparKeHHe ip¢ MOMKET ObITb HalieHO pa3JIOx%KeHHeM B PAL 


; Ae Sire 
int = po x74 (1 — x)4 DS) <_B,(1 + At+s,1—A). (18) 


s=0 


Tloce cooTBercTByomlux mpeo6pasopanuli MomyyuM Asia sToro cmyyasd mpu- 
TOWHOe [JI pacdeTOB BbIparxkeHue 


s 


malo 


m 
. Loe a 
int = in[1 7 a s(@+1!B 


m 
Aezy >» aS kB (1 + A, k) 


R ELBA, ye ee (19) 


hk, s=1 


/Secb i, OMpemeiAeTcA mocpegzcTBoM (14), B KOTOPOM é€, = éj, HJM ero 3Ha- 
‘YeHHA MOryT ObiITb B3ATHI H3 TaGJHL. 


fina cpefquero 3a Nepvoq KOMMyTallMH 3HaveHHA iy¢ STO cocTaBsJsmOlleli 
‘tOKa HaxoJMM 
m 


lier silit y 
0 ' 


Ss 


i iti ae ha ae le 
SCaDIERIa Ss la 


) 
~=2 2 Gee irene ce) 
) Alaa m=3 OyeM uMeTb 
) ie tigg| | ee a oa ast tte) — Ee ee 
feo URS ashes oy 

—|4 455 ]ea-« — x8 (1=2). (21) 


B joctaTouHo o6uleM culyyae, Kora e€; = ef) e** Sin bX, MOXKHO MOJOKUTS 
Ve+b=r, b/r=sing, a/r=cos¢@ M upexCTaBuTb 9. J. Cc. B Buse 


m7 
c 
Rk. 
Ct = Ct 2a pe 
k=1 


3iecb Cyg=r'sinko. B 3TOM cayyae MpedbiqyWMH pesyJbTaT HCMOJb3yeTca 
HemocpeCTBeHHO C 3aMeHOH a” Ha Cp. 
M30xKeHHbIe pe3yJIbTaTbl MOKAa3bIBaIOT, YTO HalieHHOe pellieHHe ypaBHeHHs 


KOMMYTAalHH COJepyxKUT UWIHpOKHe BO3MO2KHOCTH AJin PaCueTOB. 
Tloetynus10 
4 III 1958 
IMTUPOBAHHAA JIMTEPATYPA 


1M. Tl. Koctenxo,Jl. M. Wuotrpospekuk, Qnexrpnyueckue mawuunl, 1, 1957. 
2M. ®. Kapaces, Qaextpuuectso, NX 10 (1948). °K. HW. Wengep, J{uHamomawunpi 
M Jipurateim mocrosnHoro Toka, 1937. 4M. Il. KocteuxKo, Tp. JIMU, Ne 2 (1937). 
5 A.W. MocKksputTuna, Saextpuyectso, Ne 17—18 (1932); Ne 16 (1933); Ne 20 (1935). 
6K. WY. Wlengep, C. B. IOguuKkak, Onexrpnuectso, Ni 11 (1935). 7H. I. Ep - 
MOJuH, Qaextpuuectso, Ne 6 (1947). §T. H. Werpos, Qnextpuyeckue maumubt, 2, 
47. © E. Arnold, G. Mie, Elektrotechn. Zs., S. 97 1899.  K. Pearson, 
Tables of the Incomplete Beta-Funktion, Cambridge, 1934. 
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Jloxaann Akayemun wnayx CCCP 
1958. Tom 121, Ne 2 


j 


KPHCTAJJIO‘PA®H A | 


E. Jl. JYKOBA 


CJIONCTO-CNHPAJIBHOE HCMAPEHWE KPHCTAJIWJIOB 


(II pedcmaeaexo axademuxom A. B. My6nuxoeoim 20 I 1958) 


| 

Bnepsble HemocpeszcTBeHHOe HaOJIOJeHHe MOCOMHOFO pacTBOpeHUA KPHCTAa- | 
JIOB OblIO OCyUecTBJeHO PeHe Mapceseuom B 1914 r. Ha TOHYaHWHX (NOpsAyKa | 
1 ») KpuctaiukKax NapaTouyHAMHa, MWiaBaloulMX Ha MOBepXHOCTH CHHPTOBOTO | 
pactsopa ('). On mucan: «HaOstoqaa 3a JIerKUM paCTBOpeHHeM TOTOBbIX KPHC- | 
TaJlJIOB, MOXKHO ObWIO yCTaHOBHTb Cyleqytollee: H3MeHeHHE HJeT He B IvilyOnHy, 
a 110 MOBepXHOCTH, BeUeECTBO HCYe3aeT MOCIELOBATEJIbHbIMH CJIOAMH. TOJIMHHa 
KaKJOrO CJIOA COXpaHAeTCA MOCTOAHHOH. OTa TOJUWIMHA MeHAeTCA OT CuITyuas | 
K CJIy¥alO, HO MOXKET MOCTHTATb TOJIMMHbI, PaBHOH YeTbIPeM MOJIEKYJIAPHBIM [Ma- | 
MeTpam». B HacTOAulee BpeMA HSBECTHO, YTO YeTbIPe MOJEKYAPHbIX AHaMeTpa 
COCTABJIAIOT WIA MapaTONyHAuHa BesIMYHHY, PaBHYIO NapameTpy ero d1eMeHTap- 
HoH aueliku. IlostomMy MOX%KHO CKa3aTb, YTO TOJLIMHAa HCNapAIOWIMXCA C0EB JO- 
XOJMa JO 9IeMeHTapHOH, NockobKy Pene MapcejeH Ha6siofal mocnohHoe 
pacTBopeHue rpauu (001) kpuctTana. 

PesybTaTbI MOCOHHOrO pacTBOpeHHA TpaHH Oa3uca KPHCTaa WHHKa ONH- 
caHbl B padote K. M. Top6yHosok u A. H. )Kyxosoni (?). 

Tlo3qHee MpedMeTOM UCCIeAOBaHHA OOBIYHO CJLY KHIM CJeNbI Ca6OrO pacTBo- 
PpeHHA MOBepXHOCTH KPHCTaJwia, TaK Ha3bIBaeMble «PHrypbl PaCTBOPeHHA» HI 
apurypbl TpaBleHua». Durypbl TpaBseHHA OOpasyloTcA MmpH cia6om pacTBope- 
HHH MOBepXHOCTH KPHCTaJJa B MeCTaX BbIXOJa BHHTOBbIX HCIOKalMh. | 

B mpollecce pocta HMeHHO 3JeCb OOpa3ylOTCA CNHpaJIbHbIe XOJMUKH, KOTO- 
pble MO2KHO CUHTAaTb «purypamu pocta». UccneqopaHue mpolecca o6pa3s0BaHHuA 
ICHTPOB CIMpaJIbHOFO pocTa NOKa3aslO, YTO JeHCTBHTeIbHO WeHTPOM cNMpamH 
ABJIACTCA MeECTO MepeceyeHHA JIMHHH JMCOKAalMH C MOBepXHOCTbIO KpHcTawiia (”). 

B nocueqHee JeCATHJeTHe NOABHJICA pA paOoT, aBTOpbl KOTOPBIX yKa3bi- 
BaIOT Ha CJIOHCTO-CIMpaJibHOe CTpoeHHe «puryp TpaBsenua». Ilangaa u Tonan- 
CKHH HaOmOJain PUrypbl TpaBJleHHA, HMeIOWHe CJIOMCTOe CTpOeHHe Ha OKTa- 
ape ammasa (*). 7Kepep, AMenuukc u Jlekaltizep ucceqoBanu HHTepdepomerpu- 
YeCKHM MeTOJOM CJIOHCTHIe (PHrypbl TpaBJICHHA Ha KpucTasax Tonasa (4). Qu- 
JMC MOyual JPKUM paCTBOpeHHeM CJIOHCTO-CNupasbHble (burypbl TpaBseHua 
Ha KpucTasax repMaHua (°) u T. Q. 

V3 mepeyHculeHHbIX paOoT cleqyeT, YTO OKOJIO TOUeK BbIXOJa BHHTOBLIX JH- 
ClOKalMH Ha MOBepXHOCTb KPHCTasa HaOMOLaINCch CMUpasM poctTa, ecH Uc- 
CNelOBalacb PacTyllat MOBepXHOCTb KpHCTaJa, WIM CIMpasbHble PurypbI pac- 
TBOPeHHA, ECM HCCeqOBalacCh rpaHb KPHCTalMa, NOABepriaica TpaBmeHnuto. 
TO 3aCcTAaBIAeT MpeANoaraTh, YTO CMMpadIb pOCTa B Mpolecce ucnapeHUA JOMX- 
Ha Tak»Ke MpeoOpas0paTbca B CNMpasb UCMapeHHA. 

OKCIepHMeHTaIbHOe UCCMeMOBaHHe Mpollecca cJIOMCTO-cnupasbHOrO ucHape- 
HUA HW ObWIO WebIO HaCcTOAIUeH padorbl. 

Kpome Toro, usyuanucb *burypbl, NomyuarouMeca Ha pasmMUHOl cTaqun uc- 
MNapeHUA; SHAaHHe UX BECbMa Ba2KHO JWIA UCCMIeOBAaHUA MOpdoOrHUu MOBepxXHOCTH 
KpHCTaJIa, MOBepriieroca JIerKOMy UCMapeHuIO HIM pacTBOpeHHto. 

Ipumenenue ycraHoBKu, onMcaHHol Hamu pauee (2), MosBomMIO Ha6mOMaTD 
He TOJbKO CJIOHCTO-CMpasIbHbIM POCT KPHCTAaJIOB, HO H CONCTO-clMpabHOe 
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aciiapeHHe BellecTBa C MOBepXHOCTH KpucTao0B. IIpeqmerom ucc.leqoBaHua 
CIM KpHCTaJJIbl MapaTolyHquHa u HadTasuna. 

HaOunogqenue noKa3a0, YTO pH Mepexoye Kpuctasa oT pocta K ucmape- 
HHIO HallpaBJleHHe paclipOcTpaHeHHA CJIOeCB MeHAeTCA Ha OOpaTHoe. B TouKe 
JaBHOBCCHA CJIOH HeMOABM2KHbI. PacnpocTpaHalouMeca COM OGbIUHO He H3Me- 
HAIOT CBOeH TOJMHHbI. Kpome Toro, OOHapy2KeHO, 4TO B MeCTAaX BbIXOa Ha M0- 
BEPXHOCTb KPHCTaJJla BHHTOBbIX AMCJIOKauuH, BOKPyI KOTOPbIX B YCJIOBHAX 
JOCTa PasBUBaeTCA TeEMMKOMAaJIbHbIM COM, pH Cua6oM UCHapeHHu HauMHaeTca 
‘Bp allleHHe» CMpasM B OOpaTuyio cropouy. HenocpexcTBeHHbIM HaGwOJeHHeM uc- 
*M€NOBAaTb STOT MpOlecc HOBOMLHO TpyAHO BBY MaJIOM CKOpocTH MepemellleHuA 
ppoHToB cjl0OeB KaK MpH pocte, Tak mn MpH ucnapenun. Tlostomy MbI 
ACCENOBANH STH MpoOleccbl C MOMOM{bIO 3aMeJVIeHHOH NoKapoBoli MuKpo- 
<MHOCbeMKH. Mbl CHHMaIM pocT M MCMapeHue KpucTamia c 300-Kpar- 
dbIM YBeCIMYCHHEM MPH CKOPOCTH CbeMKUM OJMH WIM TPH Kapa B CeKyHyy. 
HanOobumli wHTepec MmpecTapisa0 ucceqoBaHHe MopdonorHu moBepx- 
HOCTH KPHCTaJIJIa B MOMEHT Tepexoya OT pocTa KpHCTaJlIa K ero uCIapeHuio, 
T. €. IPH HeycCTaHOBHBLUeMcA Tpowecce. 

IIpeoOpa30BaHHe CiupasH pocTa B CNupasb UcMapeHuA syulwe BCero Hab- 
M0aTb Mp BecbMa CylaOoM uCcNapeHuH. B asTom calyyae OCOOeHHO JIerKO 3aMe- 
fHTb, UTO CKOPOCTb MepeMellleHHA (PPOHTa HCMapsAIOWerocA CNUpPaJIbHOFO CJIOA 
Ja3JIMUHa B 3ABHCHMOCTH OT efO KpHBH3HbI. HanOomee HHTEHCHBHOe UCHapeHHe 
daunHaerca y BepWIHHbI PeIMKOHAaIbHOrO CJIOA (B WeHTpe CNupaJH), B MecTax 
2 HaHMeHbUIHM payMyCOM KPHBH3HbI. «Bpalilaiollaica» CTyNeHbKa cnupaun, 
OXOMAMaA BHHTOBYIO JMCTIOKalHIO B Mpollecce pocTa KpHCTaJwla, HaynHaer 
SbICTpO ABHTaTbCA B MPOTHBONOJOXKHYIO CTOPOHY, OOpa3syxH BOH3M BbIXOjla 
JUCNOKaWHH OOpaTHy!0 MO 3HaKy ClMpaib HCHapeHua. Ecam cMoTpeTb cBepxy 
da rpaHb KPHCTaJlJIa, TO MOXKHO BHJeTb, YTO CHMPaJIbHbI COM B HavabHOM 
2TaHH UCMapeHHA COCTOHT H3 ABYX CMupauel: B WeHTpe CNMpadb UCHapeHHuA O]- 
HOrO 3HaKa, Jlaiblle — CiiupaJib pocTa Apyroro 3Haka. 

B Trouke BCTpeuH 9THX CNHpaseH OOpasyerca BbicTyM (puc. 16). 

_ OTOT BBICTYN ABMAeTCH NepexoOM OT ClMpaM pocTa, KOTOpad OOpa3yerT 
XOJIM Ha MOBepXHOCTH KpHCTaJa, K CUMpaJiW UCNapeHHA, KOTOpaA B Tpollecce 
Wabuelilliero HCMapeHHA MpHBOLUT K OOpa3s0BaHHIO AMKH. W@opMa BbIcTyNa 
3aBHCHT OT COOTHOIMIeHHA CKOpOCTH OOpaTHOrO JBH2KeHHA BCero CHMpaJIbHOTO 
CJIOA H MHTCHCHBHOCTH cCNupamH ucnapenua. B mpolecce HcMapeHHA 9TOT BBI- 
CTYII He MepemeliaeTca BUOMb CIIMPaJIH, a COXPAaHAeTCA AO TeX NOp, WOKa He CpaB- 
HAeTCA C MOBepXHOCTbIO KpHCcTalwa. OH yflaseTcCA Ha paccTosHHe MopsAKa 
WBOHHOrO paccTOAHUA Mey BATKaMH. OObACHHeTCA 3TO pasJIHYHeM YIIOBOH 
CKOPOCTH BUTKOB pacTylleH H uCMapsioulelica ciupamn (°). 

Ilocme Toro, Kak yrou pacTBopa Konyca pacTyuleH cnupamn jocturaer 180°, 
HaunHaercaA OpilcTpoe OOpasoBaHHe CHMpaM HCMapeHHsA, OOpaTHOH MO 3Haky 
CIMpalH pocTa, HM BO3HHKHOBeHHe AMKH Ha NOBepXHOCTH KpHCTasa. 

Ha puc. | u3s06paxkeHb! JeTaH STOrO Mpollecca, MpeACcTaBJIeHHble KaypamMu 
43 KHHOdMIbMa (300 X ). MoxkHo BuyeTb (puc. |e), uro B JaHHOM culyuae CHUpadib 
pocTa B HavaIbHOl CTayMM MCMapeHuxA paccaMBaeTcCA, Ha MecTe OJHOH JHCJIO- 
KallUH C OO/IbIUMM BeKTOpoM Broprepca OOHapyxXuBaeTcs Wead py ina WucoKa- 
nuit. B mpomecce JambuHelimiero ucnapeHuaA OOpasyeTCA MHOTO3aXOHaAd CHPaIb 
ucnapenusa (puc. 12,0). Uepes HeKoTOpoe BpeMs B MeCTAaX BbIXOJla BUHTOBBIX JH- 
COKallU NOABJIAIOTCH CKBO3HbIe OTBepcTHA. Ha cdotrorpacbuax BUHO, YTO OOpa- 
BYIOTCA JIBa OWIM3/exKallMX CKBO3HBIX OTBEPCTUA. CeqOBaTeIbHO, B Hav aJIbHOH 
eTayMH pocTa BOSHMKIM moO Kpalineli Mepe ABe BMHTOBbIe AUCOKAaMH UH 
TOJIbKO B Mpolecce AabHelitero pocTa Oa H3 HX BCJIEACTBHE 6ouee HHTeH- 
CHBHOFO pocTa MOUTH COBCeM YHHYTOXKUa BIMAHME BTOPOM AUCIOKAaMM Ha Pedb- 
ec) roBepxHOcTH. O6pa30BaBlHecA B pesy/bTaTe HCMapeHHs CKBO3HbIC OTBEp- 
CTHA pacTyT, NpHueM MO HX KpasiM UpOAOMKaloT ABHFAaTbCA KOHIbI CIMpaeH. 
Hakouell, (Ba OTBepCTHA CIHBAaIOTCA B OLHO Oombutoe. Ilo Kpasm Bce 2e OCTaloT- 
CA OKOHUAHHA CNUpabHbIx c0eB (puc. le). 

BecbMa cBoeoOpasHble :purypbl Nowyualorcd Tak?Ke IPH UCMapeHHH AByX 


H.2¢ 
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Ciupasell pa3HbIxX 3HaKOB, HaXOMAM[MXCA Ha paCCTOAHHH, COH3MePHMOM C pac- 
CTOAHHEM Me?Kily MOCMeAOBaTeIbHbIMH BHTKaMM CiMpauen. Takue ClupaJibHble 
CuO, CKabIBaACh B Mpollecce pocta, OOpasy!0T KOHMeHTPHYeCKHe OKPYy2KHOCTH . 

TlocmeqopaTeIbHble CTaMH mpeoOpasoBaHuA AByX OM3KO PaCHIOJOXKeHHbIX 
criupasel pocTa pasHbIX 3HaKOB B CIMpaJiH MClapeHuA CXeMaTH4eCKU u300pa- 
2%KeHbI Ha puc. 2. Tor xe CaMblid Mpollecc MpeACTaBseH Ha CepHU KaPOB H3 CHA- 
TOrO HaMM KHHOHsIbMa (pHc. 3); HuKOWM CKpelleHbI, 300 X ). BHaHO, YTO HCXOHOM 
KOHUrypallvell COCR ABIAeTCA MOMYOKPYXKHOCTh, OOpasoBaBIlaAcA B Mpo- 
mecce pocra. Hayapuleeca ucrlapenue HavOoslee HHTCHCHBHO B MeCTAX C HanOOJIb- 
wel KpHBusHOl coeB. Ilosromy CTyMeHH, COCTaB/IAIONLHe WeHTpasIbHy!0 YaCTb 
cmupaveli, B MecTax Y OKOHYaHMA MOJLyOKpy2KHOCTH ABUTaloTCA B OOpaTHy!0 CTO- 
pouy ObICTpee, YeM BeCb CHMPaJIbHbIl COM B WeNOM. PpOHT CMMpPaJIbHbIX CJIOEB 
oOpa3yer «porHvOb™, WBuxKyUMeCA HaBCTpeyy Apyr Apyry (puc. 26, 36). Kak 
TOJbKO 9TH BOFHYTHIe UaCTH COeAMHAIOTCA Apyr c Apyrom, oOpasyercx o6o- 
COOJICHHbIN 3aMKHYTbIM col (puc. 2 2, 36@). 


Cig 6 ae 


Puc. 2. Cxema mpeoOpa30BanHua AByX CliMpaveli pocTa pasHbIX 3HaKOB B Chupadu 
uciapeHua 


B mpotlecce JambHeliiero HCHapeHHA 9TOT OOOCOOJeCHHbIM «3apOfbILy M0- 
CTeleHHO yMeHblllaeTcaA JO TeX Op, NoKa He HcuesHeT coBcem. B_ pe3yvibTaTe 
MOyUaioTca Be CIMpaH UCMNapeHHA C pasHbIMH 3HakaMu. Jlajee OHM Jalor Ta- 
KHe Ke (PHrypbIl, KaK HW pH pocte, T. €. NoceqOBATeIbHbIe KOHIeCHTpHuecKHe 
OKPyXXHOCTH, OOpa3yA Ha NOBePpXHOCTH AMKY MCIapeHHa. 

UccneqopanHe MopdoulorHH MOBepXHOCTH KPHCTaJJia B HavaIbHOH CTaquH 
HCMapeHHA MO3BOJIAeT TAK2KEe 3aAMETHTb PA BHIXOLOB JHCOKaWHH, KOTOPble 6e3- 
J@CHCTBOBAJIH B Mpollecce pocta H He JaBasIH XapaKTepHOro CMMpaJIbHOrO pewbedha. 
HauaBuleeca ucnapeHve 3acTaBlaeT HX OOHAPY2XHTb CBOe IPHCyTCTBHe. 

Ha puc. la BHH3y cueBa ObIIO BHAHO HeOobIOCe OKPyrvice OOpa30BaHuHe. 
B pe3yabTaTe UCNapeHuA CTaIO BUAHO, YTO 9TO OOPa3s0BaHHe ABJIACTCH MeCTOM 
CKOIMWICHHA PaSHOMMeHHbIX JMCOKaWHH, MpWyeM C OJHHAKOBbIM KOJIHUeCCTBOM 
MpaBblX HW JIeBbIX AMCNOKaWMH. CHavasa 9TH JMCOKalHH OOpa3s0BasiIH Ba Ma- 
JIGHBKAX MOJYKPYTVIbIX COA HCMapeHuA (puc. 16). Brpouecce JambHekulero 
HCWapeHHA STH JHCOKAWHH Jaiu peltbed, XapakTepHbI WIA TByX TucioKaluu 
PaSHbIX 3HAKOB, T. €. CIMPaJIbHble CJIOH, NOPORKeHHble STHMU AHCMOKAMMAMH, 
oOpasoBaIH OAMH NOMyKpyribl co, WawoulMH MpW asibHeliwem ucnapeHHu 
KOH{MeHTpHYeCKhe OKPyKHOCTH. ITO HaBOAUT Ha MBICJIb, YTO YaCTO HaGutOjJa- 
IOWLHeCA OKPYTVIble BALMHAJIbHbIe OOpasoBaHHA Ha TpaHAX KPHCTaJVIOB WIM OK- 
pyrvble (bUrypbl TpaBIeHHA ABJIAIOTCA B JeHCTBHTeJIbHOCTH MpOH3BOJHbIMM OT 
CKOMJICHHA TuCIOKalMH B HX WeuTpe. M3 mpHBeqeHHOro MaTepHadia Tak2Ke 
BHUAHO, UTO Ha pasHOH cTafqMM caOoro UCNapeHHA WIM pacTBOpeHHaA oOpa- 
3yIOTCA pa3sJIMUHble (urypbl pacTBOPeHHA UH TpaBJeHHA. 

B 3aks0ueHne NOMb3Y10Cb CTY UaeM BbIPasHTb OarozapHocrTs upod. [.T. Jlem- 
MJeHHY 3a pykoBOoscTBO B padote un A. A. Uepnosy 3a WenHble 3ameuaHna. 
VWuctutyt kpuctadmorpadun Tloctynuaio 
Axajlemun HaykK CCCP IW WALL IG sy/ 
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KPHCTAJLIIOT PA®H A 


A. MW. KATAMPOPOJCKHH u 10. B. MHIOX 


TEMMEPATYPHDBIE VSMEHEHWS! MEXKMOJIEK Y JIAPHbIX PACCTOAHHH 
B MAPA®HHE x#-C,,.H.,.. YTOUHEHHE ®OPMbI MOUJIEK YJIbI 
MtAPA®HHOB 


(IIpedcmaeaeno akxademuxom H. B, Beaosoim 18 III 1958) 


1. Y HOpMaJIbHbIX MapadHHOB SKCIMepHMeHTaJIbHO HalieHo [Ba THNMa MOLb- 
tueiku * — pomOuyeckaad (R) u TpukmMHHas (T) (1,7). IIpenctapaser wnrepec 
BHHMAaTEJIbHO [1pOaHaJIH3HPOBaTb YIaKOBKYy MOJleKyJI B OOOMX cyyaax. YnaKos- 
Ka B K-mofbayelike, KOTOpai 4aCTO BCTpeyaeTCA B CTPyKTypax, OOpa3oBan- 
HBIX JVIMHHOLeEMOYeUHIMH MOJICKYaMH (MOJIMTeH, NOMMSPupb, MapacpuHbl, 
*KMPHbIe KHCJIOTHI H Ap.), HMeeT OCOOeHHOCTH, KOTOpble JO HacTOAero Bpe- 
MeHH He ObIMH MNOHATHI. 
_ Ha pune. | us06paxkeHa MHTepecyioulad Hac MOCKOCTh xy NObAYeHKM Mapa- 
‘puna, MeplenyuKyJApHaA OCAM MOJIeKYJIAPHBIX Welle, WH YyKa3aHbl uerbipe 
kpaTualiunx MexkMmoslekyispHplx H ---H pacctosuua. Jipa uz uux (Hi---Hs 
4 He---H;) mpHBoLAT 
8 cmryyae mnapaduna 
4-Cz0K 3HaueCHHAM MexK- 
MOJICKYJAPHOTO pa 
quyca aToma Boflopojla 
me 1,21 nlj24A**, 
4 9TO OoJIblue BeHUH- 
bl Rema ol ty WeAs 
<OTOPy!O OObIUHO Ha- 
XOMAT B Apyrux Mo- 
TeKYJ1APHIX CTPyKTYy- 
pax. Tipyrue ypa H --- 
--- H-paccToxHus, yBe- 
muyeHpl Ha 0,42 A, m0 
cpaBHeHuio c 2 Ry = 
=2,48 A. Mexyy Tem, 
3€Cb ONbIT OpraHuyec- 
<OH KDPHCTaJJIOXHMHH 
rOBOPHT O CTpeMJICHHH 
MOJIEKYJI 3aHHMAaTH MO- Puce. 1. R-noyqpayelika HOpMasbHOrO Mapaduna 
TOXKEHHE, COOTBETCTBY - 
ollee MAKCHMaJIbHOMY 
IMCJIy KOHTAKTOB M@XKAy HHMH (C M@XKMOJIEKYJIAPHBIMH PaluyCaMH, MaJIO Me- 
{AIOMMHMHUCH OT CTPyYKTYpbl K CTpyKType) H OTCYTCTBHIO CKOJIbKO-HHOYXb 3Ha- 
JMTEJIbHBIX «ITYCTOT». 

2. OrmeTuM, 4TO OObIUHO 3a HeHMeCHHeM JIVYYWIMX aHHbIX MIPpHXORHTCA 
SONOCTABJIATh MeXKAY COOOH MexKMOJIeKYJISpPHble PaCCTOAHHA B pa3JIHUHbIX 


* Tlompauelika CTpOuTCA Ha BeEKTOpaX MOBTOPACMOCTH MeTHVIeHOBIX py. [loqpoouee cm. (°). 
** TIpu KOMHaTHOM TemMepatype. 
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cTpykTypax, HCCeOBaHHbIX pH KOMHATHOH TemMepaType. OyHako Terl- 
jIOBbIe KOeOaHHA HeH30e2%KHO BHOCAT HeKOTOpbIli pa3sOpoc B UX BeJIMUHHBI. 
Crpornit xe MOAXoy TpeOyer MpH CONOCTaBeHHH OAMHAKOBbIX YCOBUM, T. C. 
TpeOyeT COOTBETCTBYIOUIMX HA3KOTeMIe- 
paTypHbIx JaHHbix. B cBa3H C 9THM 
MexKmosleKyJApHbIe paccTOAHHA B MapadpHue OblIO MpeIpHHATO ACCMeROBAHHe TeM- 
H-Cgy Mpu pa3sviM4HbIx Temmepatypax (A) jepaTypHbIX H3MeH€HHH Me?KMOJIeky- 


Ta6muna 1 


JIAPHBIX paCCTOAHHH B CTpykType Cc 

Mexmomexy- —273° R-noxpauelikoh Ha mpHMepe mapadu- 
sapHoe paceto-| +52") +20?) (exenpanomi- © a Cao. BbiO MOKASaHO, TO: a) May 
pameTpbI do H bo nokbauelkU MeHAIOTCA 

AHH3OTPOMHO; 6) BeJIMUHHBI oH Do C NOHH- 

as 8 2,34 2KeHHeEM TeMIepaTyPbl CTPeMATCA K IIpe- 

ah iy Se 2°92 2,86 JleMbHBIM 3HaveHuaM 7,20--0,02 A uw 
He — My 2,92 | 2,86 2014 4,86-+0;02A cooTBeTCTBeHHO; B) IPH H3- 
pies 2,43 | 2,42 oe MeHeHHH Temrepatypbl Ooulee yem Ha 170° 


He MIPpOHCXOAHT 3aMeTHOrO H3MeHeHHA 
HaKJIOHA MJIOCKOCTH 3HT3ara MOJIEKYJIbI K OCAM Qo UH bo. | 

B ta6. 1 MexMomneKyApHbIe paccTOAHNA, MB3MepeHHble MpH -+O2 
uw +20°, cCpaBHMBaloTCA C COOTBETCTBYIONIHMH PaCCTOAHHAMH, MOJyYCHHbIMK 
B pe3yJIbTaTe 9KCTPanOAWHU MapaMerpoB MOAEAYeHKH K MIpeesIbHO HH3KHM 
TemiepatypaM. TaOu1Mila CocTaBJIeHa Ha OCHOBAHHH FeOMeTPHYeCKOrO aHaJlusa, 
OCYMLeCTBIICHHOFO TpatbuyecKHM MOCTpoeHHeM C HCHOIb30BaHHeM Cvlely10-~ 
IHX MapaMeTPOB: MexKaTOMHble pac- | 
ctosHHuaA C—H = 1,13 A* yC— | 
—C = 1,53 A, paccToaHve mMexyly 
JIByMA COCeJHHMH BaJsi@HTHO-HecBs- 
3aHHbIMH aTOMaMH yrJlepoOfa B env 
9°04 ‘Ay Op = 41,2° > wo e'=" 109° 30%. 

Kak BHJHO H3 IpHBeeHHBIX JaH- 
HBIX, pH HH3KOH TeMMepatype pac- 
cerosHHA Hi---Hs u He---Hs mpupo- 
aat K Ry= 1,17—1,18 A, Ho pac- 
cTosHud Hi---Ha uw He---Ha ocrarorces 
CHJIbHO YBeJIHYeHHBIMH. B nuTepatype 
MbI HaXOJMM Kpalive Maso cBeseHHH O 
3HaveHHAX Ry pH HH3KOli Temmepa- 
Type. IIpegcrapaserca BeposTHbM, 
YTO PaBHOBeCHoe paccTosHHe JByXx 
BaJICHTHO H€CBA3AHHbIX ATOMOB BOJO- 
poyla CTpeMHTCA K OHOMY HM ToMy Ke 
ipefesly C MOHW2KeHHeM, TemMepaty- 
pbl. OToT npeyen 2,35 A Kak OyyTO 
Obl H€3ABMCHT OT XHMHYECKON MpHposbl Boles 
aTomMa yruiepowa, K KOTOpOMy np - TAC Sear. TOUHEHHE (popMer MOJICKYJIbI Tapa 


‘a (buna. [lenpapka mokasaHa B Bue 3alllTpHxo- 
CcoeAHHeH BOJOPOHHBIM aTOM, IO- gannoit o6mactu. Mexmosexyaapupie chepp 


CKOJIbKY Ta «Ke CaMan IpeqelbHaAr ABYX COCe€MHUX BaJIeHTHO HECBASAHHbIX ATOMO! 
undpa Hadmoqanach u Aas Ha(pta- MepekpbiBaloTcA Oovee vem Ha 1A | 
Hua (°). 

Octaerca BbIACHHTb IIPHYMHY aHOMaJIbHOFO YBeIHYCHHA M@XKMOMEKYJSAP HEED 
paccrosHui Hi---Ha u He--Ha. Kak uapecrxo (4), reopus mu1eTHOH ymaKOBKI 
B HaCTOALee BpeMA MpelcTaBsIAeT COOOM TeOopHio NepBoro MpHOmMxKeHHA, CO: 
rlacHO KOTOpOH (bopMa MOJIeKyJI MOJemupyeTCA Mp NOMOMLM MexMOmeKyAAp 
HBIX PaHYCOB, ABJIAIOWNUXCA KOHCTaHTaMH aTOMOB. IIpu nocTpoeHun TaKHX MO 
“eden HHOra MCXKMOJeKY IAPHble CPepbl COCEMHHX BaJICHTHO HECBAZAHHbIX aTO 
MOB Il@PpCKPbIBaIOTCH, Kak 9TO HMe€T MeCTO B CJIy¥ae MOWeKYJbI Mapadune 


* cy eo 

To noceqHuM aneKTpoxorpaduyeckum janubim B. K, Batinuretina (aM4HOe coobmeHHe) 
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(puc.2). Mexmonekynapubie pacctosnua Hi---Ha nu Ho---Ha CYyLeCTBCHHO: 
MpesbiitiaioT 2Rj;. PasymMeerca, B 3TOM HET HHYeTO HeOOBINHOFO: HO sABUAeTCH 
JIM STOT pasOpoc paccToAHH cyualinbiM, T. e. CMemM@UYeCKHM JWIA Karol 
KPUCTaJIJIMYeCKOH CTPYKTYPbI, WIM 2%Ke ceACTBHeM OTIHUHA (OpMbI MoveKyJIbI 
}OT opMbI nepBoro npuOnMxKenus, KOTOpad NoyyaeTcA MpH UCNOMb30BaHHH 
| YHHBepCaJIbHbIXx CpeHHXx 
MEXMOJICKYJIAPHBIX  payluy- 
cos? Iloucku coorsercrsyio- 
IMX 3aKOHOMepHOcTeli BHOWI- 
He ONpaBaHbl, ecIM CUNTATH, 
4TO yTOUHeHHaA (opma mo- 
JIEKYJIbI H Ooee TOrO—popma 
OTEJIbHbIX ATOMHBIX Trpynn 
ABJIACTCH CBOHCTBOM Movle- 
/KYJIbl, a He CBOHCTBOM 
, WAHHOH KpHCTaJIH4ecKoH 
CTPYKTYpbI. 

IIpuyep2kuBaacb 3TOH TOU- 
KH 3pe€HHA, MbI JlelaemM M0- 
NbITKY OODACHHTb YBe/MUeH- 
Hble 3HaYCHHA MeKMOJIeKY- 
JIAPHbIX PaCCTOAHHH, O KO- 
TOPbIX TOBOPHJOCb  BBbIILe, 
cneuuduyeckon tbopmol aro- 
MOB ylvlepOjla MeTHJICHOBBIX 
rpyun mapaduna. Ec yo- 
MYCTHTb, 4TO B MeCTEe «CTbIKa» 
JBYX BaJIGHTHO HECBA3AHHbIX 
aTOMOB yrvlepofa MOoTeH- 
UWHaJIbHadA AMA B 3HAUHTeJIb- 


HOH cTemeHH «crviax%KeHa» Puc. 3. Cpapnenne «iseambuom uM >KCHepumMeHTambHO 
(puc. 2), TO 9TO XOpolo Haliqennoit T-nogpaueiixu napapuya. Pasmeppr noge- 


OObACHAeT yBemHYeHHe pac- 7IHKE: Poreop 5 Posxen = 128 “s Meese 
erosHuit Hi---Ha u He---Ha. oreop = 44 Ar A oxen = 4:82 Ay — Ypeop= 102°, 


KacaHua MexkLy 9THMM aTO-  ‘Yexcn = 107°. Ilpnunya  pacxorm enna CTAHOBHTCA 
OUCBHAHOH JIMIMb MOcIe BHeECeHHA MOMmpaBKH B (opmy 
MaMH OTCYTCTBYIOT, HO 3aTO MouleKy tbl 


OCYIULeCTBIAeTCA Ipyroe Ka- 
caHuve, MoKa3aHHoe Ha pucyHKe. MoxHo fyMaTb, 4TO Mo_oOHOe § cruaxku- 


BaHve CBA3aHO C MepepacmpeyeseHHeM 3JICKTPOHHOH MIOTHOCTH. OddeKT Ta- 
KOB, KaK eCJIH Obl HM@JIO MeCTO «BbINHpaHHe» 9ICKTPOHHOLO OOsaka M3 OOsAaCTH 
mepeKpbITHs. 

3. [Ipoananusupyem Tellepb C STOM 2Ke TOUKH 3PCHHA TPUKAMHHYIO MOb- 
aueliky mapacuna x-Cy.. Ha puc. 3 Jano cpaBHeHHe «HJeaJIbHOH» TpHKJIHMHHOU 
NObAveHKH, KOTOPAas Oblia BbIBeeHa TeEOPpeTHYECKM MPU YCJIOBHU Ry = 1,30A 
HW HCHOIb3OBaHHH TeX 2Ke MapaMeTPOB, TO HB Culyyae K-noxbayelikn, C HalijleH- 
HOM SKCMepHMeHTaIbHO y MapacuHa N-Cy. (*). B TO Bpems# Kak ocu bo NOAbAYeeK 
IpaKTHyecKH COBMaaloT, OCb Ao Y napaduna Cy, Oombutie Ha 0,38 A. Kpome 
TOTO, y peaIbHOl Aueliku yrom ¥ Ha 5° Oombiue. Ecau MbI TeMepb cyemaem B OT- 
HOWeHHH (pOpMbI MOseKysIbI TO 2Ke CaMoe MpeMoo*KewHe, 4TO UH B Cyyae R- 
NOMbAUCHKU, TO CTAaHOBHTCA MOHATHOM UpHunHa pacxowyeHus. Iloce yrou- 
HeHHA (POpMbl MOJIeKYJIbI OOHAPyXuBaeTCA, UTO CTepHyecKHe MpelATCTBHA 
(Ha pucCyHkKe MepeKpbiBalolMecA OOMACTH 3alITPHXOBaHbI) 8aCTAaBAAIOT ps, MO- 
nexya I’, II’,... orolita Ha Oombuiee pacctosuue oT psa I, II,..., B pesymbrate 
uero OCb Qo yBemMyuBaeTca. IIpu 9TOM yMaKOBKa CTpeMHTCA, ECTECTBEHHO, CO- 
XpaHUTb M@xKMONeKyIApHbIM H---H-KoHTaKT, OTMCYeHHbIH Ha PHCYHKe 2%KUPHOU 
TOUKOM, a 9TO MpHBOLMT K yBeuMYeHHIO yria 1. Takum _06pasom, YTOObI 
u30exKAaTb CTepH¥eCKHX MpensATCTBHli MCOXpannTb ynomsAHyTbi H---H-KoHTaKt, 
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HeOOXOJMMO TepeliTH OT «HJeaIbHOH» pellleTKH K peallbHol myTem «Jedop- 
Mallu» ee TO CTpejKe, yKa3aHHOH Ha PpHCYHKe. VutrepecHo OTMeTHTb, UT 
acctoaHue H’ --- Hana peanbHoli T-noxpayeliku yBeJIM¥eHO M0 CpaBHeHH 
c 2Ry = 2,60A ua Bennunny 0,35 A, OmusKylO K HaOiolaeMOH B Ciyua 
R-nodbaAueHKH. 


HHOrO BbILe YTOUHeHHA| 
4. Tlpupewem npHMepbl, roBopALIHe B NOb3y CAeJla 
slaies aah 7 (popMbI _MOJIeKYyJI. 


HopMad be 
H ble *wKUpP HB e) 
KuUC IOTbI. )KupHble> 
KHCJIOTbI COXpPaHAIOT: 
OCHOBHbIe€ YepTbI yila-> 
KOBKH, CBOMCTBeHHOH | 
TlapatuHamM. Ojuako) 
o6pa30BaHHe BOJOpOr- 
HbIX CBA3eCH, a Tak>Ke} 
cTepHueckKHe 3aTpyHe- | 
Hua, BHOcuMbIe COOH- | 
rpynnok, MpHBOAAT K_ 


Puc. 4. a—-Tunorernueckan cTpyktypa ogopopma Cc Heyn- 
JIOTHACMOM ynaKOBKOH B coe ab. 6—CtpyKTypa Woxodopma 
/ 


B caoe .ab. Kacauna J--.J: 1—J’ = 3,98 A, 1 -- 2’==. JOMY, “TOS TAKORES 
= 4,34 A. Buecenne nonpasKa B (opMy MOveKysblecTecTBeHHOo aviIM(aTHueCKHX Meme | 
OObDACHAeT Hal JeCHHylC Ha OIbITe yWaKOBKY 3auacTylo OTKJIOHACTCA 


OT «NapadHHOBOl». ITO, B YaCTHOCTH, BbIPaxkKaeTCA B TOM, UTO CMeLLCHHA MOVJIe- | 
KYJI MWepecraioT ObITb WesIbIMH KpaTHbIMH Co. AHaJIM3 MMeIOULMXCH MaHHbIX (°} | 
110 2XHPHbIM KHCJIOTaM TOKa3bIBaeT, YTO BSAHMHbIM CABUT MOJIeKYJI, CBASAHHBIX | 
TpaHcuauueh b, cocTaBAeT BO BCeX CLYYaAAX Weloe 4YHCO «aTaKelt» (1 «TAK» = - 
= co). BTo %e BpeMA CBHI MOJIEKYJI, CBASAHHBIX TpaHcalMeH a, B OOUb- 
IUHHCTBe CJYYaeB COCTaBIAeT JPOOHOe YHCJIO «9TAKel». STO O3HaYaeT, UTO BO 

BTOPOM CJly4ae KOHTAKT MOJI€KYJI ABJIA€TCA MeHee TIPOUHBIM, Tak Kak Topa3]o 

Jierue HapyllaeTcA, KaK TOJIbKO BO3HHKAalOT KakHe-JIHOO cTrepHueckHe 3aTpyHe- 

HHA JIA yNakOBKH Moveky B R- un T-noqbaueiky mapadunoBoro Tuma. 

QTO TOBOPHT B MOIb3yY OTCYTCTBHA TwIyOOKHX «BMaMH»B TOM CeYeHHH MOJIe- 

KYJIbl, KOTOPOe COBMaaeT C MIOCKOCTHIO alHaTHyecKOro 3ursara, NOATBepxK1aAr 

ClelaHHoe BbIlle MpeqouowenHe, YTOUHAIOUee ee (hopmy. 

B. IWleutawqexkanHoBpaav KuUCAOTA CHs—(CHs2)1s—COOH. Onna 
43 MOJMHKAaWMH NeHTaeKaHOBOH KHCJIOTbI HMeeT T-nowbaueliky Cc Mapamet- 
pamu a= 5,01 An b= 4,25 A (8). WB 9Tom cayuae NapameTp @ aHOMaJIbHO 
YBeJIHYeH NO NIpHUHHe, NOAPOOHO paccMOTpeHHOH JA Napacuna H-Cy,. 

B. 4on0popm CHJs. Moxuo Aymatb, YTO ucMpaBseHuA (popMbI MovIe- 
KYJIbl, AHAJIOTHYHbIe TOMY, KOTOPOe OBO CeaHO WIA amucbaTH4ecKOTO 3ursara 
aTOMOB yrslepOa, MOryT ObITb CJeaHbl HW BO BCeX JIPyruX clyuaAX, KOFa B MO- 
Jlekysle COCeAHHE BaJICHTHO HECBASAHHbIe ATOMbI MOLXOAAT Apyr K Apyry Ha pac- 
CTOAHHE, 3HAUHTeIbHO MeHbIlee CYMMbI MC2KMOJICKYJIAPHbIX pawuycos. B tioyo- 
(bopmMe cokpaulenue J---J-paccTosHHA BHYTpH MOueKyabI cocraBasaer 0,44 A. 
Ha pune. 4 noka3aHa runoTeTwuecKkad yakOBKa MoseKywl B CuO (A) u HalijeH- 
Has Ha onbire (5) (7). Bo Bropom ciyyae paccTrosHHe Mexkry aTomamu | nu 2’ 
yBelIH4eHO 0 cpaBHeHuio c 2 R; = 4,0 A wa 0,34 A. Pa3nuune merKko o6bs¢- 
HACTCA, ECJIM BHECTH COOTBETCTBYIOWYIO NompaBky B PopMy MOuIeKyJIbI lolo- 
(bopMa (Kak yCIOBHO NoKa3aHo Ha puc. 4 5) B mecrax c2KaTHs aTOMOB. Tam xe, 
re STOrO CKAaTHA HeT, aToMbI Homa (J u 1’) Kacatorca Apyr Apyra. 

VinctutyT 93eMeHTooprannyueckuXx Tloetynusto 

coeqMHeHult 7 Ill 1958 
Axajlemun Hayk CCCP 
HUHMTHPOBAHHAS JIATEPATYPA 

1 C.W. Bunn, Trans. Farad. Soc., 35, 482 (1939). 2A. Miiller, K. Lonsdale, 
Acta Cryst., 1, 129 (1948). ° A. UW. KutaittropoacKut, Kpucrannorpapus, 2, 646 
(1957), *A. UW. Kutatropogckuhi, Opranuueckas Kpuctajmoxumus, M39. AH CCCP, 
1955. Be Me Gouna A.W. KutattropoxcKkul, SK®X, 29, 18097 
(1955). § E. von Sydow, Ark. f. kemi, 9, 231 (1956). *T. JI. Xouauopa, 
AM. Kutatropogzckuh, 10. T. CtpyuKos, KX, 27, 647 (1953). 
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HToxitagn AKkaygemun nayx CCCP 
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XHMH Al 


T. H. ABPAMOBHU, H. Il. FPATEPOB u B. B, MEPEKAJIMH 


U3OTONHbIM OBMEH BOJOPOJA HM CHOCOBHOCTh METHJIbHbIX 
NPOW3BOJHbIX A3OTCOAEPKAUIMX TETEPOLMKJIOB 
K PEAKLMAM KOHJEHCALLMH 


(ITpedcmaeneno axademuxom A. H. @pymkuxeim 18 III 1958) 


AsorTcofepkaline TeTepOWMKJIbI C M€THJIbHbIM OCTATKOM, PaCciOulOxeHHbIM 
B d- WIM {-MOJIO*KCHHH MO OTHOLMeHHIO K reTepoaTOMy, H HX YeTBEPTHYHIe COV 
BCTYIal0T B peaKIMHH KOHJCHCALMH C aJlblleruaMu, HHTPO30coeMHeEHUAMH, JHa- 
30COeMHEHHAMH, HUTpoomepuHaMU (7) HW Ap. OTH MpeBpalleHuaA OOIMHO Mpo- 
| TeKaloT B IlesOuHOH cpefe. Ha ocHoBaHHN OOJIbIOrO UNCIa KAYeCCTBEHHBIX JaH- 
_ HBIX paCCMaTpHBaeMble COeEUHEHHA MO UX AKTHBHOCTH MOPYT OBIT paciOJO2*KeHbI 
B CJIeAYIOWHH pA: 


, CH, 
ae ~ < S 
C= Chi C—Chins Ce)q) C—CH,< < < Sac tse 
4 y/ sae Wi, 3 ; CH CHa es ys 
x O,N x x4 f KA 9 ce 3 conn 7 


[upoxo pacnpoctTpaHeHo MHeHHe (cM., Halp., (*)), YTO CKOPOCTb peakIHli KOH- 
TleHCalluuw HW CaMa BO3MOXKHOCTh HX MpOTeKaHHA OMpeNeAIOTCA JIeEPKOCTbIO OT- 
UleMI€HHA MpOTOHOB H3 Me€THJIbHbIX OCTaTKOB. BBuyy Toro, YTO HelocpelCTBeH- 
HOH KOJIMYECTBEHHOM XapaKTePHCTHKOM JIEPKOCTH OTILeMICHHA MpOTOHOB CyJly- 
| XKHT CKOPOCTb H30TONHOTO OOMeHA BOROPONa B UeEJIOUHOH Cpele, NpekcTaBAO 
| MHTepec CPpaBHUTb CKOPOCTh BOAOPOAHOTO OOMeHAa pacCMaTPHBaeMbIX COeAMHEHHE 
 € HX CKJIOHHOCTHIO K peaKUHAM KOHJeHCalHH. Takoe ucCJleqOBaHHe BaxKHO Tak2Ke 
JIA BLIACHEHHA (PaKTOPOB, OMPeWeJAIOU[NX NOABHXKHOCTh BOLOPONa B METHJIbHOU 
rpyune B 3aBHCHMOCTH OT CTpoeHHA. 

B Hacrosmlel paOoTe ucceqoBaH BOJOPOAHbIM OOMeH MexKy CcoeqHHeHHAMH 
pana (1) u MeTtunoBpimMu cnuptamuH CHsOD B npucytTcTBHH TpHsTHIAaMHHa. 
B ombirax C OCHOBaHHAMH OTHOIICHHS BelleCTBa, CMHpPTa H KaTaslus3aTopa OblWIH 
TIPHOMU3UTeCIbHO MOCTOAHHBIMH HM paBHbIMH cooTBeTcTBeHHO 0,007 : 0,03 : 
: 0,001 mom. O6meH B comAX HBy4aICA B pacTBopax B 15—30 pa3 Oomee pa3sOaB- 
JICHHBIX. BplemeHHe BellecTB Woce OOMeHAa OCYILeCTBJIAIOCh JJIX OCHOBaHHH 
lleperouKOl B BaKYYME, a JIA Cove KpUCTaJIM3allMel U3 UX pacTBopos B CHsOD 
MmpH oxjakneHuu. PecbpakuuH Hu TeMMepaTypbl MWaBJIeHHA BbIJeeHHBIX CoedH- 
HeHHH BO BCeX CJIyYUaAX OTBEYAIH JIHTepaTYPHbIM JaHHbIM. M30TomHoMy aHaJlu3y 
(pNOTAUMOHHbIM MeTOOM HoxBepralach BOMa, MOMyYeHHaA COMKAReEHHEM ZSTUX 
coequHenni. Ha puc. | nomyueHHble 9KCIepMMeHTaJIbHble AaHHble mpelcTaB- 
JICHbI B BUe 3aBHCHMOCTH BeMUnH — In(1 —Z) oT Bpemenn ft (z — ous OOMeHA 
B pacueTe Ha TpH OOMeCHHBAIONIMXCA aTOMA BOJOpOa MCTHJbHOTO OCTAaTKA). 

OnbITHbIe€ TOUKH YOBJeTBOPUTeIbHO JIO*KATCA Ha IIPAMble KHHCTHKH peak- 
unit I nopamka. Cpequue 3Ha¥eHHA KOHCTaHT cKopocTu K, mpuBeseHHbie 
BTaOl. 1, HaxOWMsIuCb H3 HakJIOHa STHX MPAMbIX. 

O6MeH B YCOBHAX HalIHX OMbITOB 3aXBaTbIBaeT TOKO BOMOPO] MeTHJIbHBIX 
OCTATKOB, PaCIOJIOXKEHHEIX B &- WIM Y-MOMO2KCHHH NO OTHOMeHHIO K reTepoaToMy 
(He cuntasd Bogopoga cBa3eli N—H). Oror BbIBO NOATBep2KaeTCA MepBbIM Mo- 
DALKOM KHHETHKH OOMeHa, YKa3bIBalOUIMM Ha paBHOWeHHOCTh BCeX OOMeHHBAIO- 
WMXCA ATOMOB, OOHaPyXKeHHbIM HaMH MpeKpallleHweM peakUMH Mocse OOMeHAa 
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me 


3H u ganuemn Ilatenurretiua u Sparnuueson (3,4) no OOMeHY &-MHKOJMHAa He 
xHHabiuna c NDs u C2eHsOD + C2HsO~. Uro Kacaetcx Boopola MeTHJIDHBIX 
OCTaTKOB, CBA3AHHBIX C a30TOM B YeTBEPTHUHbIX COJIAX, TO H3BECTHO, UTO OF: 


és 4 § ae Z 4 6 8 ya. 


Puc. 1. Kunetuka o6MeHa B Me€THJbBHOM OCTaTKe a30TCOsepxKamMx rerepomluK- 
mos. a: { —@-nmuxomuu, 180°, 2 — 2-merun6en3tTua301, 180°, 3 — 2-merua- 
Gen30Kcason, 180°; 6: 1—5-(6-)HuTpo-2-meTun6en3uMuga3z0n, 130°, 2— xu- 
Hambgun, 150°, 3 — 2-metu6eu3umuya30n, 130°, 4— 9-merumakpuquH, 70° 


He OOMeHMBAeTCA B YCJIOBHAX HAMHOLO Oovee *KECTKUX, YEM YCJIOBUA HalHX OMI | 
ToB (°). CieqoBaTeIbHO, HalieHHaA HaMH NOCJIeOBaTeJIbHOCTb B CKOPOCTAX 06- 
MeHa OTPaKaeT Ppa3JIMYHA B JICTKOCTH OTIeMJIeCHHA MpOTOHOB H3 Me€THJIbHbIX 


OCTATKOB. 
Ta6Ouuuna 1 
CkopocTH H30TONHOrO OOMeHA BOAOPOJla B METHVIbHBIX IPO SBOAHbIX AZOTCOMEPKaMlUX reTePOUMKJIOB 


oO sv © Cy 
eos b 
a EES & a SEs & 
ag Foy | gs a Sele | Pa) S 
BemjecTBo ey ror Bo BewecTBo g 2 g oF ae 
i = Ox = 
OS S25 2S oS 5 a. 
>o = 5S Fo >S MES ee 
: Nu 
| Clee aus ieanel gee 
Y/ 
i 180 | 4,7 Y 
N 


) 
\ 180 | 2,4 So ‘ 70 | 5,2 
C—CH, ’ 
uy L/S 


Oo , 
aye 180 | 5,0 
| OU CH, , | pn, 18 (8 muH.) 43, 
bts 
: N—CH, 
wiv: 150 | 3,8 see 18(8 

J CH; ’ fy (8 mun.) 72 

i 
CHyJ 


sea “cn, 130 2 ’ 9 
OO. 
ich 


| 
CHS" 


18 (8 mun.) 79 
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ComoctaBjeHve psaga (1) c JaHHbIMH Ta6. | NoKa3bIBaeT, UTO AKTHBHOCTb 
B peaKIIMAX KOHJeHCallHH He HAXOJHTCA B COOTBETCTBHH CO CKJIOHHOCTbIO K OT- 
IleMJIeCHHIO TMIPOTOHOB H3 MeTHJIbHBIX OCTATKOB H UTO, CIeEOBaTeIbHO, HOHH3A- 
| WHA BOMOpONa He CJLYXKHT, MO Kpalineli Mepe BO MHOrHX CJIyuaAX, JIMMUTUpyrollelt 
cTaqueH peaKUHH KOHJeHCallMn. 
| JA NMOHHMAHHA 3ABHCHMOCTH JIerKOCTH H30TOMHOFO OOMeHA OT CTPOCHHA Baxk- 
HO, 4TO a30T HCCJIe€IOBaHHHBIX HaMH OCHOBaHHH JlaeT B CNHPTOBbIX pacTBOpax 
BOJOpOAHbIe CBAZSH C pacTBOpuTesem. B TaKHXx KOMIMVIeKCax: 


i] 
i 


OFT 
ae Lou 
{HOCH 


} Kak 9TO MOKa3aiu HeqaBno [latrenuretin u SBATHHUeBA(*), HOHH3alluA H OOMeH 
| 3HAUHTeIbHO OOserualoTCA, Tak KaK B HUX YBeMYeHA IIEKTPODHJIbHOCTh a30- 
Ta, TO cnoco6cTByeT H300paxkeHHOMy Ha CXe€Me 9-T-CONpxAKeHHIO. OueBH- 
| HO, YTO KOHIMeHTpalMA KomMeKcos (2) Tem BbIllle, YeM Oouee OCHOBeH reTepo- 
| IMKJI. ana 

| OyHakO PA OCHOBHOCTH, COCTAaB.IeHHOM Ha 6a3e Ip aMBIX cBeqeHHH oO 3Hade- 
—HuaAX pK, (MpMBeeHHbIX B CKOOKaX) H XHMMYeCKHX JaHHBIX: 


CH, 
NH NH 3 
Cy c—cH Q C—CHy< Sees < pease 
4 Vi ON f ors a Chl ee 
N N N 


; ; 
(4,3) (°) 5.42 (7) Se) 5,97 (°) (>5,.7) @) 


He COBMaflaeT C MOCJIeOBaTeIbHOCTbIO B JlerkOCTH OOMeHa. Orcioga culenyer, 
—uTO COlpsKeHHe Bufla (2) He eCTb eCMHHCTBEHHaA MpHunHa OOMeHa. J[pyroi ee 
NpH4YHHOH CYT, MO-BHAHMOMY, CONpsxKeHHe C apOMaTHYeCKHMH KOVJIbILaMH 
B HoHe—N=C’ — CH, , yBeuunpalollee YCTOHYHBOCTb STOTO HOHA H, CJeO- 
BaTeIbHO, OOIeruatollee HOHU3alNIO. Takomy COMpsxKeHHIO JOsKHbI cmoco0- 
CTBOBaTb YBeJIMYeHHe YHCa KOUel, H SIEKTPOHIbHbIe 3aMecTHTeIH. OTH Mpel- 
TOJIOXKeHHA OObACHAIOT, NMoveMy Q-MeTHJAaKpHAMH OOMeHHBaeTCA ObICTpee 
XHHaJIbMHa, a 3TOT MocTeqHHM — ObilcTpee a-muKONMHAa. BemjlectBa Cc OfH- 
“HaKOBbIM YHCIOM UMKIOB B Momekyae pacnowarajoTca m0 CkopocTH oOMeHa 


B pA: 


: . NH NH 
NN < i < < Ss < ‘och, 
an y) —CH; pr-CHs Ont Vy : / 
N ; ‘ 


coBlayaioujul c pagom (3) 3a ucKIIOUeHHeM HHTPOMeTHJIOeH3HMHa30Ha HW Me- 
THIOCH3OKCa30a, YTO MerKO OObACHHeTCA CONpsA2KeHHeM C HHTPOrpynnolw u 
MHYKTHBHBIM BJIMAHHEM KHCJOPOMa OKCASONbHOTO AMpa. ry 

BecbMa HHTepecHO 4pesBblualiHoe yCKOpeHue OOMeHa Mp Mepexoje OT OCHO- 
BaHHi K YeTBeEPTHYHbIM COIAM. OHO OObACHAETCA TeM, YTO NOJOMKUTEIbHBIN 3a- 
pA Ha a30Te COM 3HAUMTeIbHO YCHUBaeT o-x-CONpAKeHHe, aHaNOrNuHOe (2), 
WM TeM OOvleruaeT HOHH3aUNIO. MHTepecHO, YTOHB S9TOM CJy4ae COCeACTBO apoma- 
THYECKOFO KOUIbIa OOIeruaeT HOHH3ALLMIO BOLOPOa HM OOMEH, KaK 39TO BUAHO IPH 
CpaBHeHHU COM MMKOIMHa C COMAMH XHHAaIbAMHAa UH 2,3-2uMeTHIOeH3HMua- 
30J1a. 

B pa6orax Kypcanosa, Cerkuxoli u BrKosoii (°) O10 NOKa3aHO Ha lIpuMepax 


CH2 — CHe 
te \+ off 
[(CHs)4N*+] CH3SOz,,  [O OH] HSO; MH @p., 4TO HHAYKTHBHOe 


aN 
CH2 — CHe 
piuauue Nt unu O* ue Beer K 3HaUHTeIbHOH JaOnH3allMN BOLOpOa 
cpaselt C — H. Mei nomaraem, uTO K Heli MOryT BeCTH TOJIbKO HeEKOTOpble BUbI 
PSY 


cOMpAxKeHHA: a) o-7z-BH Ja, 


VN 
N= C= Chea 


Kak 9TO HalieHo B JaHHOH paborTe; 6) Tak Ha3bIBaemMoe o-d-COlNpA2KeHHe, COCTOA- | 
ilee B MepeMelleHuM SJIeKTpOHOB cBAsel C — H na BakaHTHble d-ypoBHH, BBI- | 
3bIBaIOLINe ObICTpbIii OOMeH B OHHEBHIX COAX Coccopa, CepbI, CeleHa, MbILIbAKa 
Hips 


: + 
(Glenn 


M, HaKOHell, B) aHalOrMuHoe COMmpAxKeHHe, Bedylee K OOMeHY B KapOOHHeBbIX 
wvoHax (2°): 


eS 


San | 
B crete JaHHbIx 9TOl paOoTbl OOMeH BOAOPOAa MexK Ty KOHICHTPHPOBaHHbIMH | 
KMCJOTAMH Hi &-TOJIOXKeHMAMH MOJIeKYyJI KeTOHOB H KapOOHOBBIX KHCJIOT, HalJeH- | 
Hb KypcaHoBbiM C coTp., CuleqyeT OObDACHHTb He OOpa3OBaHHeM COJIeH Kap- | 
nae “AOF 
6oHHSs: | de o11| 1805 E CK |s09 M JlaOHM3alveli UX BOJO- 
R, OH 
powa nok BuauaHuem C* (11), a BO3HHKHOBCHHEM OKCOHHEBbIX COC/IMHeEHHH | 
a : 
R i: OH | 
ye =—OH |psor, jr faser, comepxkallux  rpyMMHPoBKy aTOMOB — 
Ry OH 
eh oe he see | 
—O=C—C—H, ananorvunyio rpynmupopkKe -N=C—C—H_- gB_ysyuen- 


| 


HbIX HaMH AMMOHHeEBBIX COJIAX HM TakxKe NaOuIH3NpyIOWlyio Boopoy. TaKkaa 
TpaKTOBKa HMeeT TO TpeHMYULeCTBO, YTO OKCOHHEBOe CTPOCHHE PaCCMOTPCHHbIX 
covleH SHAYHTeJbHO BepOATHee KapOOHHeBOrO. 
MoxkHO yMaTb, 4TO CoeAHHeHHA, OOMaalollNe TpyNMHpOBKOH aTOMOB — 
apow | 
— X=C—C—H, sce Oovlee WH MeHee JIerKO OOMEHHBAIOT CBOH BOROpO Ha Jeli- 
| f 
TepHH, OCOOeHHO B WWeOUHON cpeze. Mbt mpeqmouaraeM 9TO IpOBepHTb Ha COAX 
aAMUAMHOB, COJIAX HMULOs:PupoB MU AHUMeTHJITJINOKCHMOBBIX KOMIJIC€KCaAX MeTadJI- 
JIOB, a TaK2Ke BLIANCHUTb BO3MOXKHOCTH IIPOBeJTEHHA C STUMH BellleCTBaMu peakuui 
KOHAeCHCaUHH B UeJIOUHBIX Cpeslax. 
JlenuurpalcKul meyaroruyecKuli HHCTHTYT Iloctynuno 
um. A. YW. Pepuena 17 Ill 1958 
UncrutytT cbusvueckonw xumuu uM. JI. B. IIucap2xescKoro 
Axajlemun Hayk YCCP 


UMTHPOBAHHAS JIUTEPATYPA 


Be Be alkenprenealn mr meAN Galleon sanicheaeaOemous 1933 (1957); TAH 112, 441 
(1957), ? A. E. Tlopat-Komuu, H3s. AH CCCP, OXH, 1944, 39; M36p. tp., M.— JI. 
1949, ctp. 229... 2 A.M. Ulatenmae iu, b.H. Searuwuaie ga, JIAH) Ii7sae 
(1957). 4A. UW. Watreumretiu, K®X, 25, 1206 (1951)." 9 A. Hi. “Koy pre aoces 
B. H. Cetkuua, E. B. Bat kosa, JAH, 97, 835 (1954); E. B. Bukospa, Aptos 
pedbepaT kaHqugatcKou Aucceptauun, HOX AH CCCP, 1953. § JI. C. Dhpoc, B. A. No- 
pan- Komu n, KOX, 23, 697 (1953). | * Wi Abe listimng, BOS. Bi ges) Jeane 
Chem. Soc., 55, 3624 (1933). ®H.C. Brown, X. R. Mihm, J. Am. Chem. SOGi, 114 
1723 (1955) _ ® Terepounkauyeckue coequnenus, 4, M., 1955, crp. 414. 2° W. V. Doe: 
ring, K. Hoffmann, J. Am. Chem. Soc., 77,521 (1950). 5 “2 Hick y poeauoe 
B. H. Cetkuna, JAH, 94, 69 (1954); B. H. Cetxuna, E. B. But kosBa, JAH, 
ene (1953); J. H. Ky pcanos, Bo Bo Boesoucmun o You. xuM., 23, 649 
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Jloxrxaym Axkanemun Hayk CCCP 


1958. Tom 121, N 2 


XHMHA 


Yuen-Koppecnonjzent AH CCCP B. B. KOPIIAK, C. JI. COCHH u 
M. B. UUCTAKOBA 


TIPHMEHEHWE PEAK MOJIMPEKOMBHHALLMH JIA NOY 4EHHA 
MlOJIUMEPOB 


Muorve ucceqoBaTeiM pH JelicTBHH CBOOOJHDIX pauKaslOB, BO3HHKalO- 
WHX B pesybTaTe pacnayla NepeKuceh, HadOJalu OOpasoBaHHe CoequHeHHIi, 
MpeACTaBAIOUNMX AHMEPbl TeX pawuKaJIOB, KaKHe NOyualOTCA 3 pacTBOpUTeIA 
Nocyie OTHATHA OT Hero aToMa Boopora (1). 

IIpopegqenHoe Hamu HCCeqOBaHHe NOKa3a0, YTO B ONPeeeHHBIX yCAOBHAX 
peaKWHA MOKeT NpOTeKaTb TAKUM OOPa3oM, YTO IIpOAYKTOM ee OyAyT ABJIATHCA 
yxKe He uMepbI, OOpa3yloliMeca U3 
PacTBOPHTeIA, a BbICOKOMOJeKY IAP 
Hble COeAHHEHHA (?). O6pa3s0BaHHe STHX 
‘COCJHHEHHH MpOHCXOAUT B pe3syuIbTaTe 
peakuHH nojmMpekoMOuHaunn. L[locue 
‘3TOTO HaMH ObIJIH MOJIYYeHbI HOBbIe 9KC- 
M€PHMeHTaJIbHble aHHble, H3J0%*Ke- 
HHe€ KOTOPbIX H OyeT ABJIATbCA CO- 


Ss & & S 


Jlep2KaHHeM CTaTbH. 

OcHOBHOH 9KCMepHMeHTaJIbHbIM Ma- 
‘TepHasl Obl MowyYeH Ha peakIHAX, 
.B KOTOPbIX HCXOJHBIM BeILeCTBOM AB- 
JIAICA n-uu3sonponum6en301. WMerou- 
HHKOM CBOOOHBIX pawHKaJIOB CJIy KHIM 
pa3IMuHble WepeKHCH, H3  KOTOPbIX 
-OCHOBHOe BHHMaHHe ObWwIO yleJleHO 
llepeKHcH TpeTHuHOTO OyTHUAa. 

PeakUuA MpoBoyusiacb TaKHM 0O- 
pa30M, TO K yruleBosoposxy, HarpeToMy 
jlo Temnepatyppt 170—200°, nocrenex- 
HO mpHOaBsacb TWepeKHCb TpeTHu- 


S 


bY k ucxogHomy 


Cobepxanue mpodykma 


Ss 


f % 3 
Mon. omnowenue mepekucu 
k wenepooy 


Puc. 1. Wamenenue coctapa mpofykTos 
peakWHH WH MOJeKyJApPHOrO BeCa pacTBOpH- 
MOrO IlOJIMMepa B 3aBHCHMOCTH OT COOTHO- 
IWeHHA TWepekucb: yrueBofzopoy. J —Hen3- 
MeHCHHBIH yraeBoxzopon, J] — Hu3Komoue- 
KyJApHble MpowyKtsl, /// — percokomome- 
KYJIAPHbIe MpOLyKTs! (pacTBOpHMBIe Hu He 
pacTBopumMple B Oex30me), JV — momekysap- 


Horo 6yTHa Mo, cmolt yrseBoopoga. HbIM BEC pacTBOpHMOrO B OeH30ue NOMHMepa 


B pesybrate oOpasyerca NowuMep, 

KOTOPHIH, B 3aBHCHMOCTH OT yCJIOBHH 

HIpPOBeMeCHUA peaKUMU, COep2UT OoMbilee WIM MeHbUee KONMYECTBO HepacTBo- 
pumoli TpexmepHolt uactu. PacTBopuMaa YacTb BbIAeAaCh 9KCTparHpoBa- 
HHeM 6CH30/IOM HM BbICaxKHBaIacb MeTaHOJIOM. IlouryueHHBIH nowuMep mpeicras- 
JAA Oedblii MOpOWIOK c TeMMepaTypOH MWiaBJIeHHA 210—230°. 

Pentrenorpatbwueckoe uccleqoBaHue STOTO. MouMMepa NOKa3a0, YTO OH 
ABIACTCA IpakTHUeCKHM aMOp(HBIM, TaK KaK CTeMleHb e€fO KPHCTaJJIMYHOCTH 
He mpespitiaer 10%. HepacrBopuMblit nomuMep passaraeTca pH Temlepatype 
-okomo 300° u, mo pentrenorpaHyecKuM JaHHbIM, ero CTeleHb KPUCTaIMYHOCTH 
qocturaet 60%. 

MbI uccreqoBas 3aBMCHMOCTb BbIXOLa H MOWeKYIAPHOrO Beca OOpasyiolie- 
FocA NOMMMepa OT KOJMYECTBA B3ATOH NepeKHCH TpeTHYHOTO 6yTuna. Ha puc. | 
TOKa3aHbl MOMYYeHHbIe PesyJbTATh; KaK BUHO H3 Hero, C YBeMYCHHeM KOJH- 
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uecTBa MepeKHCH HaOyIojaeTcA BO3pacTaHHe MOJeKyAPHOrO Beca COpPasylo- 


ujerocA NOJHMepa. IIpu MOJIAPHOM OTHOIeCHHU nepeKHCH TpeTHYHOTO OyTHIAa | 


K yrsleBOlopoy, paBHoM 1, npakTHYeCKM BeCb HCXOJHbIM yrvieBoAOpoy MpeBpa- 
ulaeTcd B pa3JIMUHble MpoLyKTbl peakWMH. OHakO NpH STOM COOTHOLWIeHHH 
KOJIMYECTBO BbICOKOMOJICKYJIAPHbIX MPOLYKTOB elle HEBEIHKO, OHO Mposos7KaeT 
Bo3pacTaTb MO Mepe YBCJIMYeHHA KOJIMYeCTBA TepeKHCH MH MIpH COOTHOMeHHH 
llepekHcH HM yrvieBpoxopoga, paBHom 3, yocTuraet 100%. Bmecte c TeM KOJIH- 
YeCTBO HU3KOMOJICKYJIAPHBIX TIPOLYKTOB peakWMH, COep2KalllMX TlaBHbIM OO- 
pa3oM JuMep MH TpHMep, JOcTHraeT MaKCHMyMa IIPH COOTHOIIeHHH MepeKHCH 
K yruleBoqoposy, paBHom |, H MOTOM yMeHblillaeTcA AO HyJIA, KOPa COOTHOUEe- 
Hue jocTuraer 3. TakuM 06pa30M, TOJIbKO TlepBbIM MOJIb TlepekHcH pearupyeT 
C HCXOJHbIM yruleBoqopoyomM. Bropolt H TpeTHH MOJIM NepeKHCH pearHpyloT yxKe 
He C HCXOJHbIM YrIeBOAOPOOM, a C MpOAyKTaMH MpeBpallleHHA, KOTOPbIe, Kak 
Mbl YK YKa3bIBaJIM, COCTABJIAIOT CMeCb WHMepa MH TpuMepa. 

Peaklus, MpoTekatollad Mp OOpas0BaHHH STHX MOMMepoOB, paciaaeTcA 
Ha cwleqyioulue 9Talibl: 

Tleppbmm sTanoM ABIAeTCA pactay nepeKucu Cc OOpasoBaHHeM CBOOOHbIX pa- 
TUKaJIOB: 

(CHs)gCOOC (CHg)3 + 2 (CHs)3 CO > CHs + (CHs)2 CO. 


IIpu 9Tom OObINHO OOpa3ylOTCA Kak TpeTHUHbIe CYTOKCHJIbHbIe, TaK H M€THJIbHbIC 
paluKaJIbl B COOTHOIMICHHH, 3aBHCALLeM OT TeMIepaTypPbl H CBOHCTB pacTBOpH- 
Tena (°). 

Penne, Pacr u Boren (*) B pe3yubTaTe HCCelOBaHHA KMHeETHKH pacnajyla 
TpeTHUHOH OyTHIMepeKHCH B XKHAKOH chase HalWIH, YTO STOT paca ABJIAeTCA 
MOHOMOJI€KYJAPHOH peakllMeH, HM MpHUWIH K BBIBOLY, YTO C pocTOM TemMepa- 
TYPbl CTOHKOCTb OyTOKCHIbHOrO payuKaJia yMeHbllaeTcA H BCe Oolee 3aMeTHOH 
CTaHOBHTCA peaKUHA ero pacnaya Cc OOpas0BaHveM MeTHJIbHOrO pasukawa. 

Ha ocHOBaHHH KOJIMYeECTBA YJIOBJIGEHHOrO HaMH TpeTHYHOTO OyTHOBOrO 
CIHpPTa MOXKHO CJleaTb BHIBOA, UTO IPHOH3HTeIbHO NOJOBHHAa B3ATOH TepeKHCH 
pacnayjaetcAa c OOpa30BaHHeM OYTOKCHJIbHbIX pauKas0B. OOpa3yroululica B 
pesylbTaTe pacnaya nepeKucH CBOOO,HbIM paquKadl WeHcTByeT Ha N-2Mus0TpO- 
MHIGeH301, OTHHMAA OT Hero TpeTHYHbIN aTOM BOJOpOJa B U3ONpONNbHOL 
rpynne: 


CH CH; ee CH 
i rR. | he: | 
Fee S-C-H Rec = pe 
| =" | 5 igh 
CH3 CH3 CH3 CHg 


OOdpasyroulvlica B pesyJbTaTe STOTO NMUZONPONHAbHbI panuka pearupyer 
C aHaJIOrHUHbIM pafuKaJIOM, OOpa3yxA WuMep MO ypaBHeHHto: 


cu as fie CH; CH CHs 
| Joop | 
2H Cree S—C: + HC S- EC S- 2s 
Cee | a wine 
CHs CHs CHs CHs CHs CHs 


OTOT AHMep B CBOIO OYePeb MOET MOMBeprarbes JelicTBUIO CBOOOMHBIX pa- 
AUKAaJOB, HU, TaKMM OOPa30M, MyTeM OTJebHbIX STANOB MpoucxomNT pocT no- 
JIMMepHOH Wenv, MpHBOLAUWMH K OOpasoBaHMio NomMMepa OOuleH cbopmy.rbI: 


CH3 CH3 
pe ar Nae a ph 
CH3 CH3tx 


Takum o6pa30M, NouIMMep OOpa3syerca B pesybTaTe MHOPOKpaTHO NOBTOpA10- 

nee AKTOB PeKOMOMHAallH pakuKaJOB, BOSHUKIIMX U3 MOJIeKYJI pacTBopuTels. 
OSTOMY aHHad peaKUMA HW Ha3BaHa HaMM peakiHel MOMpeKoMOuHalMH. 
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Kak MeTOJ. CHHTe38a BBICOKOMOJI€KY JI Ap HbIX coeuHeHHH peakKHuA NMOJIMpe- 


| KOMOMHAaILMH NPHHUAMHAaIbHO OTJIHYaeTCA OT peakUHH MOJIMMeph3sallHH Tem, 


4TO HCXOJHbIe MpPOMYKThI ABJIAIOTCA HAaCbILLeHHbIMH CoeHHEHHAMU, HU XOTA peak- 
WHA WpoTekaeT No PpawMKaJIbBHOMY MexXaHH3MYy, OHaAKO OHA HMeeT cTyneHuaTbll 


| Xapaktep, a He WenHOM. PeakuuaA NomupeKOMOMHAalMM MMeeT HEKOTOPHIe YepTHI, 


powHAlltMe ee C peakI{MeH MOMMKOHJeHCalHMH, K YMCIY KOTOPBIX OTHOCATCA: 
CTyMeHuaTHI XapakTep HapacTaHHA MOJeKyJIAPHOrO Beca, HaJIMUNe HH3KOMO- 
JICKYAPHBIX MpOLYKTOB — TpeTuyHoro OyTHIOBOrO CMupTa HM MeTaHa; OHakO 
OHA, B OTJIMUMe OT peaKUHH NOMMKOHeCHCAalMH, ABAeTCA HEOOpaTHMbIM MIpo- 
WeccOM, H B HeH OTCYTCTByeT OOpaTHad peakKUMA ecTpyKUUH NomHMepHOli 


tenu (°). 


OOpasoBaHHe HepaCTBOpHMBIX TpeXMepOB, M0-BUAHMOMY, MpOMCxXO_UT B 
pesyIbTaTe B3aMMOAeHCTBUA PalUKaJIOB, BOSHHKUIMX Mp pacmaye mepekncn, 
€ aTOMaMH BOMOpOa MeTHJIbHbIX Tpynl MomHMepa. 


CH CHs CHs CHg 
Be ee mes. Oo 
Ce : : ieee Rape c : Psi 
CH CHs CHs:CHe 
CH CHg CHs f° CH3 CH 
Befipabeb-9 teeave | geet 
CH3 CHe CHs CH CHs_In 
| 
Rk’ 


Ilo mMepe yruryOneHua peakUMH KONMYeCTBO TpeTHYHBIX ATOMOB BOJOpoOa 
Bce BpeMA YMeHbIlaeTCA, MH MOSTOMY CTaHOBUTCA Oovlee BepOATHOH peakUNa 
B3aHMOJeCHCTBHA C MeTHJIbHBIMH rpym- 


aMH, IpHBOAWlah# K pasBeTBJIeHHIO m jf 
nouMMepHoH wen. B cBa3H Cc 9STHM 

BCe B OOJbINeM KOMYeCTBeE OOpa3syercH 80 

HepacTBOpHMbIM OJIMMep, KaK 9TO 

BHHO Ha pic. 2. 60 It 


Mop! HaOsofaIH, TO B Culyyae MpH- 
Me€HeHHA TepeKHCH OeHs0nva, Warxke mpH 
IIpHMeHeHHH OOJIbLIHX ee KOJIHUECTB, 
oOpa3s0BaHve HepaCTBOPHMbIX IIpOyK- 
TOB He MpoucxoqHo. ITO, oveBHHO, 
MO2XKHO CBA3ATb C TEM, YTO OeH30aTHBIe 


Boixod 
GB % & ucxogHomy yenepooy 


S 


ao & 


payuKaJibl, KaK MeHee aKTHBHbIe, He 
pearupyloT C BOOpOAHbIMH aTOMaMH 
MeTHJIbHOH Tpymubl. 

ITO HaOsIOeHHe MbI HCMOJIb3OBaJIN 
C IebIO YMeHbIIeHHA KOJIHYeECTBAa He- 
PaCTBOPHMBIX IpOyKTOB, WIA uero K 
N-]MU3ONponHA6eH30y WpHOaBsIAacb 
OeH30HHaA KUCIOTAa, H TOJbKO mocJe 
STOrO MpOH3BOAMIOCh MpHOaBJeHHe Me- 


Mon. OMHOWEHUE Nepekucu 
# Yenepody 


Puc. 2. Bpixog, pacTBopuMEIX H He pacTBopn- 
MbIX B OCH30JI€ MOJMMepOB, MOJyUeHHbIX B 
TIPHCyTCTBHH Oe€H30MHOH KHCIOTHI HU 6e3 
Hee. / — HepacTBOpuMbIe MoMMepEI 6¢e3 
OeH30HHOU KucuoTEI, //—pacTBopuMpre NowH- 
MepbI 6€3 6eH30HHOM KucaoTH, JJ] — pac- 
TBOPHMBIe TOJIMMepbl B IpHcyTcTBuH G6eH- 
3OMHOH KucsoTE, /V — HepacTBopuMBle mo- 
JIMMepbl B IpHcyTCTBHH OeH30HHOH KHCIOTHI 


peKHCH TpeTHYHOrO OyTHIa. Okasasocb, 
YTO IPH ROOaBeHHH 0,5 MOJIA OeH3OHHON ; 
KHCJIOTEI Ha 1 MOwb yruleBoopoya OOpasyloTcCA TOJIbKO PaCTBOpPHMBIe JIHHEli- 
HbIe MOJIMMepbl, XOTA H C MeHbINHM MOJICKYJIAPHbIM BeCOM. CoorHomenue JM 
HeiHHbIX H TPeXMePHbIX MOJIMMepOB, MOJIYYaeMbIX B MIpHCyTCTBHH OeHs0iHOl 
KHCJIOTbI H 6e3 Hee, MOKa3aHO Ha pHc. 2, H3 KOTOPOrO BUAHO, YTO IIpHCyTCTBHe 
6eH30liHOH KUCOTbHI MpakTHyecKH ycTpaHAer OOpasoBaHHe HepacTBOPHMBIX 
TDCXMePHBIX IIpOAYKTOB. OuesugHo, OeH3OHHAA KUCIOTa ABAAeTCH MORMpUKa- 
TOPOM Ipollecca HM CY2KHT HCTOUHHKOM OeH30aTHBIX pakuKaJOB, KOTOPbIe MpH- 
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BOAT K OOPa30BaHHIO TOJbKO JIMHeMHBIX MomMMepoB. OOpasoBaHue OeH30aT- | 
HbIX PaWKaJIOB MO2KHO IIpeACTaBUTb CJIeMYIOWMM ypaBHeHHeM: 


CsH;COOH ++ (CHs)sCO+— CgHsCOO' + (CHs)sCOH. 


HexkoropbiM MojTBepxkeHueM TaKOrO MeXaHH3Ma CJIy2%KHT TOT (akT, TO 
pH 3aMeHe OeH3OuOl KUCIOTbI MeTHIOeH30aTOM BHOBb OOpasyeTca Hepac- 
TBOPHMBIM TMOJIMMep. 

Ta6auuna 1 


HMexoquoe | Mou. Bec T. na. mo- 

coequHeHHe mlosmMepa | sHuMepa, °C 
Tlepunn 1500 136—166 
-Kcns10u1 1600 108—130 
JlausonponumkeTou 800 130—172 
J{uusonponusmpepponen 8200 155—180 
-Juxs1op6eH 30.1 4500 230—280 


Tlonyyenne NOMMepoB pH MOMOILH peakUMH MOJMpeKOMOHHAaLHH ObIIO 
OCYUIeCTBJICEHO HaMH TaK?Ke HCXOMA U U3 Apyrux sBellectB. B Tada. | npu- 
BeJCHbI MOJLYYeCHHbIe PesyJIbTAaTHI. 

TlonyueHHble pe3yJIbTaTH MWOKa3bIBalOT, UTO peakWHA NMOJMpeKOMONHAaLMH 
MOxKeT ObITb IPHMeHeHa K WIMPOKOMy Kpyry HCXOHbIX BelleCTB KaK MeTO] 
CHHTe3a BbICOKOMOJIEKYJIAPHBIX COeHHEHHH. 


VuctTutyT 2eMeHTOOpraHMyecKuX CoeqMHeHUTt Tloctymuo 
Axkajlemun Hayk CCCP 28 III 1958 


LWHMTHPOBAHHAA JIMNTEPATYPA 
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Fe oH. Dickey, J.-H. Ra ley etvall, Ind. and Eng. Chem), 41, 1673.(1949). Je He 
Raley, F. Rust, W. Vaughan, J. Am.Chem. Soc., 70, 1336 (1948). °B.B. Kop- 
mak, Ycm. xum., 21, 121, (1952). 
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Hokaayo Ankayemun nwayr CCCP 
1958, Tom 121, N 2 


XHMHA 


P. A. JIEBHHA, FO. C. WABAPOB, M. [. KY3bMHH, H. HM. BACHJIbEB 
u E. [. TPEWOBA 


HOBbIM METOJ, CHHTE3A IMKJIOBYTAHOBbIX YI JIEBOAOPOJIOB 


(IIpedcmaéaexo axademuxom A. H. Hecmeanoeoim 27 II 1958) 


HeyapHo MBI CelaiH lpesBapnteibHOe KpaTKoe cooOmenue (!) 0 Bo3- 
MOXKHOCTH CHHTe3a YIvIeBOLOPOAOB pa UMKNOOyTaHa HOBOH peakuMell — pas- 
| JOXKeHHEM TeTparuApONMpHAasHHoB. 

B HacToxleh padore MbI H3yUMJIN STY peaklwiO Ha HeECKOAbKUX]MpuMepax. 

Ucxogubie Tetparuyponupuzasuupl (II) werko nomyuaiorca u3 ayKros (I) 
JMeHOBLIX YII€CBOAOPOROB C AMSTHIOBbIM 9*PUPOM a30NKapOOHOBOH KUCOTHI — 
| THApOH30M STHX ayKTOB, MpOTeKalOUlHM C OJHOBPeMeHHbIM JeKapOOKCHJIH- 
/ poBaHHeM H TlepeMeleHHeM ABOHHOH cBxH3H K a3oTy (°): 


Ar Ar 2 Ar 
VA igo COO He (KOH) > 
ay i =2COy H 
N—COOC,H, N—COOC,Hs5 -2C, HOH j 
R R R 


: I 
Ar=CgH, (a w 8), 2—-CHjCgH, (6); R=H (a-w 6), CeHs (8) 


Ham yflasocb yCTaHOBHTb, 4TO TeTparuApONMPUAasHHbl, ABIIAIOMLHeCA IWeCTH- 
YJICHHbIMH aHaJloraMH HpasOJIMHOB, pH HarpeBaHHH B MPHCyTCTBHH eAKOTO 
i WM WwaTHHbl pa3svlaraloTcA C BbIAeJICHHeM a30Ta H oOpas0BaHHeM IMKJIO- 
6yTaHOBHIX yrieBOAOpOAOB (MOAOOHO TOMY, Kak MIMpasOJIMHbl B peakI\HHu Kwx- 


Hepa oOOpasyloT IWHKJOMponaubl): 


Ar Ar Ar 

° Ar 

E NN Kon, Pt N 

eae ai | seal prin 

N 2 

I - R 
R R R ; 

Il Tl IV 


' 


‘Oxa3asocb, uTOo NpoMexyTouHO oOpasyloulmeca 6upagukanbly II] He TobKO 
WAKIMSYIOTCA, HO H pacienmAOTCA C OOpasoBaHHeM STHJIEHOBBIX YIVIeBOHO- 
/POos: 

| 

| 


My ° ee 
rr eo R 
i 


Ar 


Ar—CH==CH, + CH,=CH—R 
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AHamu3 ra30B, BbINeIAIOUIMXCA IPH pasloxKeHHH HCXOMHbIX MOHOAPHJITETpa- 
ruyapomupuyasunos (Ila u I16), moKa3aJ1, YTO MO COOTHOLMEHHIO KOJIMYCCTB a30Ta 
MW 39THJI@HA MOXKHO CYAUTb O COOTHOMCHHM KOJIMYeCTB OOPasOBaBIUMXCA apHIMAK- 
oOyTaHa HM COOTBeTCTBYIOUerO CTHPOwa. 

TakuM O6pa30M, HaMM BlepBble paciliMpeHa O61aCTb TIPHMeHeHHA KaccH- 
ueckoli peakumu Kwxuepa, KoTOpad 0 CHX Nop CYHTaJaCb IIPHTOAHOHW JIMIUIb 
WIA CHHTe3a IWMKMONPOMaHOBbIX YIJIeBOLOPOAOB. 

Pa3pa6oTaHHolt HaMH peakiueH ObluiM CHHTeSHpOBaHbl cbeHuIMUKIOOyTaH 
H HeONMCaHHble B WHTepaType N-TOMHIMAKIOOyTaH 1 ,2-yucbenusuKIOOyTaH. 

B ognoft u3 HalMx Mpesbiyuux pador (*) ObuWIo NoKasaHO, YTO XapaKTepH- 
CTHYCCKHe UACTOTHI B CiekTpe KOMOMHaLMOHHOrO paccetHHA PeHHAMMKIONPO- 
laHa OOalaloT CHJIbHBIMA HHTCHCHBHOCTAMH, MIpHOuIM2KalOWWMMuCA M0 CBOel 
BeJIMUHHe K HHT@CHCHBHOCTAM TeX 2Ke WaCTOT B MporenuOeHsoue (yreBoqopore 
C COMpAxKeHHOM CHCTeMOM NBOMHDIX CBASeM); STOT PaKT CBUMCTECTBOBAI O Ha- 
JIMUHM CONPS2KeHHA MeXK Ly OeH3OJIbHBIM AXPOM HW TPeXWICHHBIM WHKJIOM. 


Ta6auna 1* 
pita os oY ine or pase Oo ee ean eee ee eee ee eee 


Nee PennamuKnomponay DeunmpneLoy TAR Pane apy eee eee 

CE Se edn 6 et oh ot Oe Ue ee 
1208 (1065) 4220 (859) 4203 (600) 1212 (234) | 1200 (1200) | 1204 (560) 
1304 (833) 1368 (600) 4300 (360) 1306 (90) 1368 (430) | 1379 (220) 
1600 (3256) 1607 (920) 1604 (690) 1606 (494) | 1610 (1100)| 1617 (585) 


“i : 
CneKTpbl CHATHI pH ONTHYeCKO WIMpuHe mewH ~ 30 cm~!. B ra6muue B CKOOKaX aHbl 
HHTerpaJIbHble HHTCHCHBHOCTH, BbIUMCJICHHbIe Ha MOJIb BelILeCTBA. 


CpaBHeHHe HHTe€HCHBHOCTeH HeKOTOpbIX HanOouleee MHTCHCHBHBIX UWaCTOT 
(XapaKTepHbIX JIM OeH30IbHOrO KOJIbIa), HMeIOWIMXCA B CIeKTpax KOMOHHa- 
WMOHHOPO pacceAHHA PeHHIWAKIOOYTaHa C HHTCHCHBHOCTAMH COOTBETCTBY ION X 
wacTOT B CleKTpax NpoOneHHOeH30/a, PeHHIWUKIOMNpoOMana, COAHOM CTOPOHHI, 
MW aJIKHJIOCH30JI0B — C pyro, MoKa3auI0, YTO MOHOSaMelleHHbIe aApOMaTHYeCKHe 
yrleBoopoybl pacmOlaraiorca B CuJlelylolleM NopsAyKe: mpomenusi6eH301> | 
> Penn WUKIONponan >peHuIWAkKIOOyTaH > usonpommm6eHso (cm. Tabs. 1). 
Te 2Ke YacTOTbI B CMeKTpe /-TOAMMMMKIOSYTaHa OOaaloT 3HAYHTeIbHO Govlee | 
BbICOKHMH HHTCHCMBHOCTAMH, YeM B CIIeKTpe N-MeTHJISTHIOeH3OAa. 

IlopbiteHuve HHTeHCMBHOCTeli XapakTepucTHUeCKUX YaCTOT B CMeKTpaX KOM- 
OMHALMOHHOrO paccestHusA CeHHAUMKIOOYTana H N-TOMMIMMKIOOyTaHa MO cpaB- | 
HeHHIO C TeMH %Ke YaCTOTAMH aAJIKHJIOCH30JIOB CBUETeIbCTBYeT O HaJIMYHH CO- | 
MIpAXKeHUA (XOTA M MeHee APKO BbIPaKeHHOFO, YeM B culyuae (PeHUVJIMHKJIOMpO- 
Maa) Me%K ly OeH3O/IbHBIM KOJIbIIOM H YeTbIPeXWICHHbIM IMKJIOM. 


IKCHEPHMeHTAMbHAA WacTh 


Tlomyueuve aAyKTOB AUudTHAO 
BOH KHCJIOTHI HAO ee erreac eee (°) (ns rie 73 TPT ah are : 
1 -11-TOMM-GyTaHeHOM (mOJIy4eH ra sIoM ,apHHpOBaHHem OytTaueva ): 1 Soh 95— | 
97°/10 mm, n#1,5945, 7. mt. 26°; smrepatypuble Jannsie (°): T. KH. 90—91°/9 MM, | 
n?8 1,5970) ee CJIMBaHHeM PaCTBOPOB 9KBUMOJIeK y JIAPHbIX on | 
peareHTOB B OeH30JIe IPH OXJaxKye —10° i | 
OTTOHAJICH, H Seater: Ate ee faites Sea Sone | 
e betas Cicrariia ea metry cee (BLIxon 90%): | 
JIurepatypubie jaHHle Ost ats TE Ue hott oe 
3-n-Tommm-|, 2-amcanCorower 10 8 Gone ane eee 
ces ; postoKcu-1,2,3,6-Terparuzponupuyasun (Bbixon 90%, 


> uMTepatype He onvcaH): T. Kum. 175—176°/2,5 mm; n [,5195; aPr li 206; 
MRp 85,85; Cy7Hs,N.O,F,, Berucneno: MRp 84,91 *; eMRp 0,94. 
Haligeno %: N 9,06; 8,86. 
Cy7Ho2N2O4 Boraucaeno %: N 8,80. 

f AWAYKT JusTHIOBOro aupa as0quKapOoHoBoH KucsoTH c 1,4-qndeHnu- 
dyTaquenom-1,3 (*) (vr. na. 152—153,5°) nowyyanca ByxuacoBbim Harpesa- 
THEM SKBUMOJCKYJIAPHbIX KOJIHUCCTB peareHTOB (Ha BOJMHOH OaHe). Tlomyuen- 
BIH 3,6-qudenn- 1 ,2-quKkap6atoKcu-!,2,3,6-rerparugponupuyasnH (BbIXOL 
Pl %) mapuaca mpu 132° (us sTumanerara). JIurepaTypuHble JaHHbIe (7): 
rma. 132°. 
Mm I UApOIHNs aaAyKTOB apuaAOYTanueHoB c AndTH- 
IOBKIM 329M4POM asz0RuKapGOHOBOH KUCAOTH mMpoBo- 
MAHJICA KHNAYCHHEM Ha BOJAHOH OaHe B TeyeHHe2 yac. pacTBopa 0,25 mous 
Aaltykta B 75 MJ STHOBOrO CiupTa c pacTBopom 70 r (1,25 Mousa) exkoro Kav 
3 300 Ma 9THIOBOrO cHupTa. 
| 3-@enn-1,4,5,6-rerparugponupugasun. Ilo oKonyaHum peakuHMn BbI- 
INaBLUIMH OCaOK MoTailla OTCaCbIBaICH HM MpomblBasca apupom. Or duaprpata 
TTOHAJIMCh B BakyyMe pacTBopuTemH Hu 3-cenuu-1,4,5,6-TerparnzponupuyzasnH 
IBLIeIAJICA MeperOHKOH ocTaTKa B BakyyMe. Bopixoyq 79%. T. kun. 179— 
181°/20 mM, T. na. 108° (43 MeTunosoro cnupta). JIutepatypHble aHuble (2): 
ir. kum. 160° / 8 mM; T. ma. 108°. 
| Jia Bpienenua 3-n-romui-1,4,5,6-rerparuqponupufasuna u 3,6- u o e- 
uv wJ-1,4, 5,6-rerparnqponupufa3sHHa peakIHOHHad CM€Cb BbIIMBasacb B 600 Mu 
‘BOJbI H JOBOLMIaCb KOH. COJIMHOH KHCJIOTOH JO HeHTpasIbHOH peaKkIHH. 
|BoimaBluMH ocaqoK OTeIAJICA, MPOMbIBaJICA HE€CKOJIbKO pa3 BOMOM HM OUH- 
UWlaicA MepeKpucTalIusalHen. 
| 3-n-Tonna-1,4,5,6-rerparnaqponupuyasuH (BbIxoq 79%; B mJHTepaType He 
onucaH): T. nm. 49—52° (u3 neTpomeHHoro supa), OYeHb JerKO OKHCJIAeTCA 
‘WM paciiblBaeTcA MPH HeMpOMOJKHTebHOM CTOAHHH. 
| 3,6-Jucdenna-1,4,5,6-Terparuaqponupuyasnn (Bbixog 82,5%): T. mt. 159— 
{160° (43 23THIalerata). JluTepaTypHble JaHHble (°): T. ma. 157—158°. 

PasnmomweHHe TeTparuyAapONupuAasuHOB  NponsBodu- 
JIOCb HarpeBaHvem B KOGOe Bropua cmecu 0,1 Moma TerparHqponupHyasnna 
c¢ 0,2—0,3 r eqxoro Kanu u 0,05 r miaTHHoBoro KaTamH3aTopa. OKxolo 250° 
HauMHaslaCh 9HEPrHyHad peakUHA HM MpOHCXOAMa YaCTHYHAA OTTOHKA IIpOsyk- 
‘TOB peakiuH. J]ia 3apeplieHHA peaKWHH HM MOMHOTHI OTTOHKM OOpasOBaBILIN xc 
yraesoxopoqoB TemMepaTypa B peaKIMOHHOH CMecH MOJHMMalach JO 250— 
300°. Tuctuimatst MpomMpiBamuch comaHol KucoToH (1: 1), 2 N pacrBopom 
! 


COJIbl, 3aTeM BOOM, BbICYINMBaIHCb XJIOPHCTHIM KaJIbILMeM MH TeperOHAJIMCb 
Ha KOIOHKe (KpoMe fucbeHHmuNKIOOyTaHa) B 30 T.T. 
 ®ennmukio6ytan (43 (benustTerparutpomupufasuna).  Berxoq 35%; 
io. Kum. 105,6°/41,5 mm; 190°/750 mm; 1% 1,5269; di 0,9375, MRp MONOD: 
C,,H,.F30, serucneno: MRp 43,04. JIuteparypxbie Aanupie (°): T. Kum. 190— 
1191°/755 mM; 1391,5277; d20 0,9378. 

BropbiM MIpoLyYKTOM peakIWH ABMJICA CTHpOw (BbIXOA 43%): T. Kum. 63-— 
64°/41,5 mM, 229 1,5463; d2° 0,9075. JIutepatypubie Jannbie (1°): 7p. Ku. 54°/30 MM; 
n® 1,5450; a 0,9065. Bpienapuuiica mpH peakWHH ras COCTOAJ M3 a30Ta 
(65%) uw sTHeHa (35%); 9THNIeH ObII MeHTHPHILMPOBaH HO ero MOpomu Ly 
(vr. Kum. 130—131°, 12° 1,5370). 

n- TomunmaKkio6ytan (43 -TOMMITeTparnAponmpuasuna). Bprxoy 
495%: vr. Kun. 93,5—93,7°/1F mM; 11,5230; a? 0,9275; MRp 48,16; 


C,,H,,\=;0, sprancueno: MRp 47,68. 
Hatineno %: C 90,29; 90,42; H 9,71; 9,74 
CyyHy4. Boraucsieno %: C 90,39; HEo;65 


Hapsaqy ¢c n-TOMMIMKNOOyTaHOM Tp pasJIOr%KeHHH 3-n-Tomus-1,4,5,6-TeTpa- 


* ATOMHaA pecppakUuA ag0Ta NpHHHMaJaCch paBuont 2,48 (*). 


Ve 
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THponMpHAasvHa OOpasOBbIBaJICA Take M-MeTHJICTHPOdI (BbIXO], 25,6%): 
tT. Kum. 74,5°/29 mM; n291,5397. JIutepatypHbie JaHHble (4): t. Kum. 51°/10 mm; | 
ns 1,5395. | 
Ta3, BbilenaBuuiicd mpH peakuMu, cocroam us a30tTa (73%) H 9THUe-| 

Ha (27%). 
1,2-JIubenuauukao6yTa (MO-BAXMMOMy, CMeCb I[C- HM TpaHC-H30MepoOB;> 

u3 Judpenusirerparnzpounpuyasnna). Bpixoq 7,2%, T. KHIM. 154—155°/8 Mm;, 
n® 15899: 2° 1,0305; MRp 67,47; CygHig/=.LJ, Bptuncneno: MRp 67,15. | 

Haiizeno %: C 92,40; 92,33; H 7,63; 7,67 

CigHig. BrruucseHo %: C 92,27; lee lle | 

Bropo mpokyKT peak —cTupou— Oblm TMoMyYeH C BbIXOMOM 75%?) 

T. Kum. 54—50°/30 mM; 71%) 1,5446. | 
CnekTpbl KOMOHHAMMOHHOLO pacceA HH A CBeTAa (B JIMTepaty pe He} 
OMMCaHbl) BCeX MOJIYYeCHHbIX apHJIMWHKOOYTaHOB CHUMAJIMCb Ha TpeXIIPH3MeHHOM | 
cnextporpade MCII-51. UnrencupuocTb JMHHH B CiekTpax eHHJIUMKIOOyTaHa) 
W N-TOMMIMUKIOOYTaHa H3MepeHa POTOMeTpHYeCKH B OObCKTHBHOH WMKJIOreK- | 
CaHOBOH IkKasle, Tle HHTerpasibHad MHTeHCMBHOCTS HHH 802 cm * npuHsATa’ 
cnekTpaBxol 500en/mMoub. MHTencuBHocTh JIMHMH B CieKTpe | ,2-qndeHulMK100y- 
TaHa OMe€HHBaIMCb BH3YaJIbHO B YCJIOBHOM Wikase, rye 3a 10 ycOBHbIX eJMHUIL 


IIPHHATA MHTeHCHBHOCTb wHHHH 1603 cmt. 
MenuUuKNO6yTaH: 257 (30), 316 (60;m), 354 (78; m), 406 (Q), 55 0) 


= 


620 (153), 645 (50), 735 (145), 769 (0), 792 (0), 809 (0), 842 (45), 877 (120), 
907 (287; mB), 950 (185; aB), 996 (80), 1003 (960), 1036 (380), 1104 (120; m), 
1154 (294), 1180 (334), 1203 (600; gB.), 1242 (30), 1300 (360, m), 1323 (178), 
1354 (75), 1380 (20), 1443 (245), 1465 (20), 1545 (60), 1582 (65), 1604 (690). 

n-Tomuauukmo6ytTaH: 218 (30/dp), 257 (100; mud.), 322 (212; wu), 370 (70;m), 
420 (0), 547 (40), 590 (65; m1), 621 (0), 645 (295), 718 (30/d), 738 (45), 792 (875) 
809 (30), 875 (260), 908 (480; mm), 949 (40), 996 (300), 1022 (0), 1085 (45), 
1122 (45), 1151 (50), 1183 (440), 1200 (1200; mB/), 1219 (0), 1245 (45), 1270(200) 
ee ae ee (438; m1), 1368 (430), 1443 (515), 1465 (50), 1566 (30; aznd.), 

0). 

1,2-qudenuinuKso6ytax: 242 (1; wu); 340 (0,5), 406 (0.5), 556 (0.5), 620 (8), 
695(0,5), 735 (1,5), 769 (0,8), 845 (0,5), 907 (1,5; mB), 950 (1,5; mB), 978 (1), 
1002 (15), 1036 (4), 1085 (0.5), 1156 (2), 1183 (1), 1204 (5; m), 1296 (1; m),| 
1359.(1,5), 1443 (1.5), 1545 (1), 1571 (1), 1603°(10). ) 

VHTeHCHBHbIe JIMHHM B CeKTpax cdbeHusmluuKNO6yTana u 1,2-nucbennainUK0-| 
OytaHa 620, 1003, 1036, 1203 u 1604 cm™! aBastioTca XapaKTePHBIMH JWI MOHO- 
3aMellleHHOro apoMaTuueckoro apa (4); nuHHM 907—950 cm xapaxrTepHEl WIA) 
MOHOSaMeleHHOrO YeTbIpexueHHOrO WMKIa (). B cneKTpe n-TOHIUNKIO6Y- | 
TaHa HawOo/lee HHTCHCHBHDIMH ABJIAIOTCA JIMHMM, XapakTepHbie WIA By3a-| 
MelieHHOro OeHsoma (*): 645, 792, 996, 1204, 1610 cm; wuKm06yranoBoe 
KOJIbIO XapaKTepH3yIOT JHHUM cneKTpa 908, 925, 949 cm7}. 


Mockosckuit rocyfapcTseHHblii yHuBepcuTer Tloctynusto 
uM. M. B. Jlomonocopa 26 Il 1958 
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XHMH 51 


Yaex-koppecnonyent AH CCCP A. Ji. METPOB, B. A. MOHOMAPEHKO 
ul. B. ONABAUIAH 


®TOPKPEMHUMOPrAHHYECKHE COEAMHEHUS. MPOCTBIE 
®TOPKPEMHHMMOPF AHHYECKUE 3PMPbI 


— B npegpiqymnx cratpsax (1%) mpl cooOujanu o nomyuenuu psa @ropKpemuHHii- 
POpraHHyeckuxX cCoOeMHeHHH peaklMeli NMpHcoeqMHeHuA THApHACHaHOB K prop- 
/OeuHaM B IPHCyTCTBHH MlaTHHAPOBAaHHO"O rv UH O HEKOTOPbIX OCOOeHHOCTAX 
fcamow peakiun. M3yyuenve peakiuu MpucoeqMHeHHA THApUACMIaHOB K Hempe- 
ACJIbHBIM COeJMHEHHAM B JlaHHOM paOoTe MbI TepeHecaH Ha Mpoctple 3c:upbl 
aJMOBoro cnupta HW 1,1,2-Tpudtrop-2-xmopastaHoma, a Takxe 1,1,2,2-rerpa- 
(bropstTaHoua 


CHz = CHCH,OCF,CFCIH (1) 1 CH, = CHCH,OCF,CF,H (II) 


Llemb10 pa6oTbl ABIAUIOCb He TOJbKO NosyyeHHe HW U3y4eHHe CBOLCTB He ONH- 
)CaHHbIX JO HaCTOAMero BpeMeHH (TOPHPOBaHHbIX KPpeMHHHOpraHHyeckHX 3pu- 
poB — Hac HHTepecoBalO Take BIIMAHHEe CTPyYKTyPbl THAPHACHMaHOB UW YyCuJIO- 
BHM OllbITa Ha XO] peaKIMH MpHcoeqHHeHHA, HallpHMep, TaKMX BelllecTB, KaK 


ClsSiH, C,HsSiClaH, CHsSiCl,H, C3H;SiCleH, (C2H;) (CHs) SiCIH u (C2Hs5)2 (CHs) SiH, 


T. €. CO@PMMHEHHH, COJepxKalllux Hapsay co cBa3bI0 Si—H noctenmeHHo yOpiBalo- 
|iee uHCIO aTOMOB xvIopa y Si. OnbiTbI MpoBOMIHCh B CpaBHHMbIX yCJIOBHAX 
(HarpeB B TeyeHHe 3 yac. Mp 170—180° B npucyrtcTBuu 0,3 r 1% Pt Ha yrue 
B aBTOKaBe H3 Hep KaBelolleH cTaH emMKocTbIO 200 mu). PesysibTaTbI ONbITOB 
M YCIOBHA peakUMi MpescTaByeHbl B TaOl. | u 2. 


DeAOwLu tea 
=Si—H+CH,=CHCH,OCF,CFC1IH> =SiCH,CH,CH,OCF.CFCIH 


KomuyecTBo,r(mMou.) 4 He Bpixoy, 
Sues 
Ku ise) 
i 1 Oj}s iso) 
BSS enS = Ql] SS a o RE Uponyxr peakyun 
ruyApuAchmaH ive J A Seleris r| % 
58 xe |S 5/oc/S8 
| =a, SS ces | Paci 
| Cl,SiH 35,0 45,4 | 0,3} 164 3] 414 | Cl,SiCH,CH,CH,OCF,CFCIH 30 | 38 
(0,26 (0,26) , 
£(CH,)(Cl2)SiH 60 2 92.1 0,3] 170] 3} 10} (CHs)(Cl,)SiCH,CH,CH,OCF,CFCIH 115 | 76 
j 0,52) | (0,53) . % 
(C.H,)(Cl,) SiH rt 92,1 | 0,3) 198) 3 | 12 (CsH;) (Cle) SiCH,CH,CH,OCF2CFCIH 121 | 76 
0,52) | (0,53) P 
(C,H,)(Cl,)SiH (eo Sous Oko) ATG 305 (C;H,)(Cl,)SiCH,CH,CH,O0CF2CFCIH 59 | 61 
(0,3 (0,3) f 
(CH;)(C2H;)(Cl)SiH* 3370. 52,5 | 0,38] 182) 3 |-45 CS ee oe OROST a4 43 | 50 
I (0,8) (0,3) x é 
(CH) (C.H,)2SiH** ils) 313) 33,0 | 0,3] 180] 3 | 25 | (CH,)(C2H;)2SiCEI,CH,CH,OCF,CFCIH 7 | 44 
| 0,18 (0,19 , x 
(C,H,)(Cl2)SiH*** Cae a 0,3] 188) 3 | 41 (CeH;)(Clz)SiCHz,CH,CH,OCF2,CF 2H 49 | 57 
(0,8) 1 (0,3) 
* (C,H,)2(Br)SiH Takxe ¢ BbIxogqoM 18% MaeT NPOAYKT MpucoeAHNeHHA K (I) (7. Kun. 124—125°/12 MM)e 


** (C,H,),SiH mpucoemunsetca K (1) B STHX YCOBHAX MJIOXO. 
*** C adupom (II). 
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Kak BHAHO H3 Ta6u. 1, HaHOosee BbICOKHM BbIXOL MpOAYKTOB MpucoeAMHeHHA 
Waror culeqyroulne THA pHACHaHbl: 


CHgSiClygH, C2H;SiClsH, (C2Hs) (CHs) SiCIH u Cl3SiH. 


Tloppimienne AKTHBHOCTH Y 9TOFO pALa PHAPUACHMAHOB HAXOMHTCA B COOTBETCTBHH | 
Co CeulaHHbIMH HaMH paHee HaOwmOqeHHamH (*), a TakxKe BbIBOJOM CmeHepa U4 
coTp. (4) OTHOCHTeIbHO pa3/IHYHA B CKOPOCTAX MpHcoeqMHeHHA ClsSiH u 
CH;SiCleH mpm ucnomb30BaHu B KayecTBe KaTasM3aTOpa MaTHHOXJOPUCTOBO- | 
qopomno# KucuoTbt. IpucoequHenve CHaSiCleH, CeHsSiCleH x (1), a Takxe 
K JIpyrHM HempeseibHbIM COeAMHEHHAM, B OTJMUHE OT OCTAbHbIX THAPHACHJA- | 
HOB, COMpOBOX*KMaeTcA pesKHM MOAHATHEM TeMMepatypbl. B ombirax MO COBMeCT- 
HOMY MpHCoeAMHeHHIO BLIOPaHHbIX Map FHApHACHaHoB K (1), Kak 06 3TOM CBH- | 
JleTCMbCTBYIOT JlaHHble TaOu. 2, KapTHHa MeHseTCH. ComocTaBseHHe JaHHbIX | 
ta6n1. 1 wu 2 NOo3BONAeT OTMETHTb CJlelyroulee: 


Ta6Oaunna 2 
2h Ne $: |28s 
re ia = ae 
& KE Bees eeOs 

Mcxognpie ruyqpuAcusanbl ‘ pies IIpoayktTbl pasrouku wiag Ses Tf 

29 | 28 2a \aeee 

C.H,SiCl,0 179 16 C2H,SiCl,H 13,0 _ 
Cl,SiH* CIStH 13.4 —_ 
(C2H;)(Cl2)SiCH,CH,CH,OCF,CFCIH 38,6 42, 

Cl,SiCH,CH,CH,OCF,CFCIH 38,7 42 

OHS ASSOIP sl (C.H;)(Cl2)SiCH,CH,CH,OCF,CFCIH 24,5 27 
(CoH; ) (CH ;)SiClH* 174 15 ae CHy)(Cl)SiCH,CH,CH,OCF,CFCIH 28,7 33 

2 Si 2 

CH, SICH (CoH )o(CH,) SiH {22,0 |= 
(CoH,)2(CH3)SiH** 189 45 (C2H;)(Clz)SiCH,CH2,CH,OCF,CFCIH 19.5 25 
(C2H;)2(CH;)SiCH,CH,CH,OCF,CFCI]H 33, 0 47 

Cl,SiH Cl,SiH 20,0 — 
(C3H,)2(CH,)SiH* 159 9,5 | (C.H,)2(CH;)SiH 9.3 — 
C],SiCH,CH,CH,OCF,CFCIH 18,8 20 

; (C2H;)2(CH;)SiCH,CHsCH,OCF,CFCIH PANGS oh) 


* B peakuHlo BBOAHMHCd 10 U,3 MONA Kama OorO THApHAcCHana u 0,3 Moma (1). KonuuecTBo KaTamH3aTopa 
(4% Pti/c) 0,38 r. Bpema peakyuu 3 yaca. 

** B peaKWHIO BBOAHIUCh NO 0,25 Moma KaxKoro TuApHAcHNana u 0,25 moma (I). Konmuuectso katTaJH- 
3aTopa HU BpeMaA peaKUHH Te x*xe. 


1. CyeaHHbl paHee BbIBOJ O BbICOKOH aKTHBHOCTH THApHACHaHOB TuMa 
RSiCleH nu ReSiClH nogzrBep»xmaetcs. 

2. TpuxjopcuiaH mpucoeltuHsetca Kk (I) HeCKOIbKO TpyfHee, eM 
CeHsSiClzkH uw (C2Hs)(CHs)SiClIH. Oguako B mpucytetBuu CeHsSiCleH npu-} 
coequHeHue ClsSiH x (I) mporekaer akTuBHee. 

3. IIpucoequHenue (C2Hs)2(CHs3)SiH xk (1) copmecrHo c CsHsSiCl,H 
ClsSiH mporekaert c Oomee BbICOKHMH BbIXOaMH, YeM 6e3 9THX XJIOPCHAaHOB.| 

4. Jlannpie TaO. 2 ropopsT O TOM, YTO MO AKTHBHOCTH B peakIlMH mpH- 
COE MHCHHA HSYYeHHbIC aJIKMJIXJIOPKPEMHHUTHApPHIbl, OU€BHAHO, MO2KHO pacmouio- 
X*KATb B Culefylouwh pag: RsSiH>R.SiCIH>RSiCl,H>Cl,SiH. Onnaxo ne 
HCKJIOYeHO, UTO MOBBILMEHHE BbIXOJa MpOykTa mpucoequnHenUA (C2Hs5)2 (CH3)SiH 
K (I) mpw Hanmuun ClsSiH u CeHsSiCleH, Kak u B cmayuae Tpuxsopcusana, 
CBASAHO C «“aKTHBallMeH> peaKIMH 3a CueT JIerKO MpoTeKaloulux IpHco-) 
equHeHHit C2HsSiCleH, ClsSiH x (1). 

BoJIblIHHCTBO NOJYYeHHBIX MpocTbix cTropkpemMHeopraHMyeckux supos,| 
OCOOeEHHO COJepxKallve XJOPCHIbHbIe PpyMMbl, ABJAIOTCA JOCTATOUHO CTOLKUMH 
K HarpeBy CoequHeHHamu. OropsupHaaA rpyina sTHX CoeqHHeHH He 3aTpa- 
ruBaeTcA pM MpoBeseHuu peakWwHh Tpuubsapa uw rug~pouusa. 


IKCNeCPHMCHTAAbHAA YACTh | 


‘6 | 
11,2-Tpumrop-2-xnopaTtTuAoBH i 9bup anauaosoroa 


cnupta CHz = CHCH,OCF2CFCIH (1). Mozyuen mo neckombKo Bugou3- 
MEHCHHOH MeTOMKe, ONHCaHHOH B padore (°). B orauune or paGOors (5) mpl) 
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| TIpHMCHAJIN HECKOJIbKO OovIbIee KONHYecTBO KOH u mepememmBanne. CF2 = 
CFCI mponyckauies yepes miacTHHky 43 MopucToro cTeKa, BNAAHHYI0 B HO 
KOJIObI, CHaO2KeHHOH TepMOMETPOM, MellaIKOM H OOpaTHbIM XOJOLMIbHUKOM. 
Takum o6pa3s0M, HaM yfaulocb MOBbICHTh BbIXOZ (I) c 45 go 89%. V3 400 r 
(6,89 Moms) anmMoBoro cnuptTa B MpucyterBun 70 r KOH 3a 6 uac. pH Temne- 
patype He Bbille 25° nocne mpombiBKu Bosol, cymKu NazSOu nu pasroHKH Ha 
KOJIOHKEe CO CTEKIAHHOM HacalKol Oblwio nomyyeHo 1072 r (89%) uucroro (1) — 
_7v. kum. 110°/755 mm. JIut. qannpie (°) 109,2°/750 mm. 
Pl22-TreTpadToOpstTuda oe bi fi a9Pup alduAOBOTrO 
}e¢mupta CHe = CHCH2OCF2CF2H (Il). Monyyen u3 amunosoro cnupta 
Mu TeTpapTopstTusena Nod AaBleHnem — 7. Kum. 74°/739 um, d2 1,2043; n2°1,3273. 
Hatiqeno MR 26,58; spraucuieno MR 26,70. Bprxoy Ha aJlJIMIOBbIti cnupT 80%. 

112-Tpugdtop-2-xn0paTuA0BH th 9hup rruapoxKcu- 
NpONWHYAMeCTHARUXAOPCHAaHA (CHs)(Cl2)SiCH2zCH2CHzOCFe2- 
CFCIH (III). 60 r (0,52 mona) Merunguxsopcennana u 92 r (0,53 moms) (1) Ha- 
rpespaucb mpu 170° B npucytcrBuu 0,3 r 1% Pt Ha yrae, B Tevenne 3 uac. 
MakcumasibHoe JaBsieHve 10 atu. Bec mpoxyxtos peakuuu 147 r. Mocue pas- 
TOHKH HX Ha KOJIOHKe CO CTeKJIAHHOM HacaqKon nmoswyyeHo 115 r (76%) unctoro 
(111)— rt. kun. 215°/753 mM, d°] 3395, n29 11,4160. Hatigeno MR 54,26; Bprunc- 
meHo MR 54,76. 


seWuGEe’ O63 Ke Ziyehe  2aa78 Tel as Bails KCih sae Ie less) 
1°9,70; 
CgHi SiClsF30, BuuucneHo %: C 24,89; jal ate Cl B64723sERMONGS: 


112-Tpu@Top-2-xnopasTHAOBHH IHuUp Y-ruapoker 
NpONHAIXITHAAUXNOPCHMAaAHA (C2Hs)(Cl2)SiCH2CH2zCH20CFe 
CF2ClH (IV). Yenosus onbira mpescTaBseHb! B Ta6. 1. Bec cbipol cmecu mpo- 
WykToB peakuuuH 152 r. (IV) wumen culeqyioulMe KOHCTaHTbI — T. KUT. 
231,5°/751 mn, d?° 13155; n¥ 1,4249. Haiizeno MR59,01; BbruncaieHo MR DOO. 


inkenieney O43 KC ZigBee sl mils “ae CH GEE a0R er ais Oile ule 2.7/5 
C,Hy2SiCl3F30, Brryucneno %: C 27,69; lal SW CU Sa0OS 12 aks ere 


1I2-TpudTop-2-xAopasTHNAOBHH SMuUP Y-THApPpOKcH 
MponuaATpHxaopcecunaauHa ClsSiCHeCHeCH2OCFeCFCIH (V). O06 
yCJIOBHAX OMbITa cm. Tab. |. Bec cbipolt cmecH NpodyKToB peakunH 71 Lr. Pas- 
POHKOM Ha KOJIOHKe CO CTeKJIAHHOH Hacaykol nomyuen (V) co cameqyIouluMu 
cpolicTBamu: T. Kun. 213°/753 mM, d®° 1,4563, n?$ 1,4230. Haliqeno MR 54,21; 


BbluncueHo MR 54,39. 


Hatieno %: © 19,92; 20,12;H2539; 2,48; Cl 46,91 46.97; F 17,42: 17713; 

| C;H,SiCl4F30. Brraucneno %: C 19,36; Isl Zarek EGl=2057 8; PMS .302 
I len Pale Ost Op 2-1 O;p 3.1 U..0 Bob, 3 pA Pi pO Gea: 
MNpOMmHA-NpONnHAAUXMAOpCcCHManHa (C3H,)(Cl2)SiCHeCH2CHe 


OCF2CFCIH (VI). Yenosux onpira omncanb B Tabu. |. IpoxyKrbl peakunu 
(91 r) pasroHAmucb Ha KONOHKe, a 3aTeM NO, BakyyMoM. IlojyyeHHbI B KOH- 
yectpe 59 r adup (VI) umen cueqytoujMe KOHCTaHTBI: T. Kun. 115,5°/8 MM, 
2 1,2763, 8 1,4270. Hatigeno MR 63,91; BeruncneHo MR 64,02. 

LPlerp we no p-2-x% 1op > Twio Bann Simp \-Pu Ap o Kicu- 
MpOMmMuHUAMeETHASTHARUXNOPCHAanHa (CH:3)(C2Hs)(Cl)SiCHe- 
CHeCH2OCF2CFCIH (VIII). B ycnosuaAx, aHaJIOrHYHbIX OMMCaHHbIM BbIILIe 
(cm. Ta6. 1), nonyueno 79 r MpoxyKTOB peaKWHH, 3 KOTOPbIX pasrOHKOH Ha 
KOOHKe BbifeneH (VII) co caekyioujuMu KOHCTaHTamH: T. Kum. 223°/746 MM, 
0 OLS ut 1,4175. Hatigeno MR 59,82; papruncneno MR 59,76. 

1;2-7 p wht Op-2-x1 6 pstiros Bh apup Hl prO heen 
1pONHAMeETHAAUITHACHMAAHA (CH) (C2Hs)2SiCHezCH2CH20CF2- 
CFCIH (VIII). Tlocae pasronkn 45,5 r MpOAyKTOB peaKUHH, NOJYYeCHHBIX B YC- 
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JIOBUAX, AHAJIOPHYHBIX ONHCAHHBIM Bbile (CM. TAO. 1), BbIMeeH (VIII) co cule- 
WLyIOU[MMH KOHCTaHTaMH: T. KHII. 94°/7 mm, a0 LVL 109 1,4149. HatizeHo MR 


64,31; BeruucneHo MR 64,52. 


Hatineno %: C 43,87; 43,55; H 7,22; 7,49; Cl 13,70; 18,02 
F 22,12: 21,84 


Cy )H2 SiClF30. Buuucneno %: C 43,38; lel 72h Cl12;81; F 20,59 


Ucxogusie (CHs)(C2Hs)2SiH nu (1) Bbiyjenenbt B KomnuectBe 10 r u 14 r, coor- 
BeTCTBeEHHO. 


11,2,2-rerpabropsTuao0BHH x9dup Y-rugqpokcunpo-| 


nusdaTHARUXAOpcuaana (CzHs)(Cle)SiCH2zCHeCH20CFeCFeH (1X). 


YecuoBua OMbiTa mpescrapsenbt B Ta6n. 1. M3 80 r mpoxykToB peakUHH Tocwe | 


WIBYX pa3rOHOK Mok BakyyMoM MNovy4yeH (IX)— T. kum. 207,2°/749 mu, ae 12831. 
n® 1,4033. Halineno MR 54,63; spraucneno MR 54,46. 


Hatigeno %: C 28,57; 28,51; Hx4,22; 4,28; Cl 26,11; 25,95; 


F 26,99; 2664381 


C,Hy,2SiCl,F,O. Buruuceseno %: C 29,27; Te ne C2470 F 26ra 


112-rpugmrop-2-xHopSTHN0BHH 9PuUpP ITHAPOKCH- 
nponuatTpuMeTuHacuaana (CHs)sSiCHexCHsCHeOCFeCFCIH (X). 
Monyyen u3 30 r (IV) w CHsMgBr, mpuroropmesxoro u3 6,1 r Mg wu CHsBr 
B 200 ma a6c. stbupa. Ilocne pasmoxenua Boxo, cyuikH Ha, NazCOs 4 pasrou- 
Ku Bbigemeno 17r (66% or Teopuu)(X)—T. Kum. 182°/742 mm, d*21,0866, np! 3985. 
Hatigeno MR 55,32; serancneno MR 55,50. 


Hanneno %: © 39)25; 39.114. El 6163316, 589Cl 14,905 14 84s 2a 8328241599 
C,H,,SiClF30. Bsraucneno %: C 38,63; 116,435) Cla oss 22°92 


1l2-rpudbtrop-2-x1opaTtTHuI10BHH 9Pup IYruapoKex- 
MponmuaAkuMeTuaaTHACHMAaHA (CHs)2(C2Hs)SiCHeCHeCH20CFe- 
CFCIH (X1). Mouyyex B kosmnuectse 23,1 r (64%) B ycOBHAX MpedbILyulero 
onbita H3 42 r (V) u CHsMgBr, npuroropmenHoro u3 12 r Mg uw CHsBr B 300 ma 
adupa. (XI) ume cmenyroujue KoncTanTsl: T. Kum. 204°/740 mm; d°¢!,0771, 
n? 1,4073. Hatiqzeno MR 60,09; Beruucneno MR 60,01. 


Hatigeno %: C 41,40; 41,63; H 7,04; 7,07; Cl' 14,09 ie alae 
le ZA BDO), 
CyH,,SiClF30. Buuncseno %: C 41,414; H 6,90; 113549: ete GS 


PesysbTaTbI ONBITOB HO COBMeCTHOMY MIpHCoedMHeHHIO THApHACHIaHOB K 
(1) mpeqcTaBenbt B Tabs. 2. 


VuctutyT opranuyeckol xumMuu Iloctynuso 
um. H. JI. 3Senuucxoro 29 I 1958 
Axajemuu Hayk CCCP 
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PHSHYECKAA XHMHA 


W. A. AKAMOB 


ONTMUECKAA CEHCHBMJIM3SAUHS POTOS®MEKTA B BPOMUJAX 
CEPEBPA U TAJIMA OPTAHAYECKMMM KPACHTEJIAMM 


(ITpedcmaeaexo axademuxom A. H. Tepexunoim 24 III 1958) 


Hcceqopanuio ONTHYeCKOH CeHCHOUIN3alNH BHYTpeHHero MorosdpekTa B He- 
OpraHHueCKHX NOJYNPOBOMHMKaX OpraHHyeCKHMH KPaCHTeJAMM MOCBALIeH pA 
pa6Oor. Oquako pesybTaTbl pa3/IMYHbIX aBTOPOB, H3yUaBIWHX CeHCHOMMH3AallHI0 
orosdiexra B AgBr, mpoTHBopeyHBbI H BOMpoc O BO3MOXHOCTH CeHCHOMIN- 
saluu dorosdexta B OpoMHcToM cepeOpe, He CojepxKalilem mMpuMmeceli, He 
BbIACHeH. Enje B 1940 r. Ha snexTpogax AgBr, nomyueHHbIx aeKTpomUTHYUe- 
CKHM OpOMHpOBaHHeM CepeOpAHbIX WlaCTHH H 3aT€M OKpallleHHbIX THakap6o- 
UHaHHHOBbIM KpacuTeieM, Ilennapyz c corp. (') Ha6moamu ceHcHOumM3alluto 
coropoulbTanyeckoro adpekta. OqHako Hoggax c corp.(”), u3yyaBuiNe HeaBHO 
oToBouIbTauyeckHH addekT Ha TaKHX Ke QIeKTPONax, CeHCHOMMH3allMH He 
oOuapyxuin. B KpaTKoM cooOujeHHH Kamesma c corp. (*) He omMCcaHbI ycJo- 
BHA, pH KOTOPbIX OHH HaOuOMaIH CeHCHOMIM3aLMIO KpacHTeJIAMH (poTorpo- 
BOJHMOCTH IaBJIeHbIX OpomucTocepeOpsAHbIX cl0eB. [lo3xxe Bect u Kappos (*) 
yCTaHOBHJIM MU UCCeAOBaIM ABJIEHHe ONTHYeCKOH CeHCHOHMH3aluu coTompo- 
BOJUMOCTH OPOMOMHbIX 2KeslaTHHOBbIX IMYyJIbCcHH. B paOotax Tepenuua, Ily- 
weliko u Axkumopa (°*), uccmeqoBaBliMx doTospiekT B MOpowkooOpa3HbIx, 
CYyOJIMMHpOBaHHbIX HV MWIaBJICEHbIX CJIOAX TaJIOHHbIX COJleH CepeOpa HU TaJVJIHA 
MeTOJaMH KOHJeHCaTOpa HM (POTOMPOBOAMMOCTH, OblWIO MOKa3aHO, YTO B TO Bpe- 
MA, Kak WIA HOUAOB HaOmOfaeTCA 3HAUMTeIbHaA CeHCHONIM3aAlNA, B Opo- 
MHJlax CepeOpa HM TaslIHA OHA MpakTuyecKH oTcyTcTByeT. Amcuep (°) Halles, 
yTO OpoMUCTOCepeOPAHble BEHTHJIbHbIe (POTOIICMCHTHI, H3POTOBJICHHbIe 9JIeKTPO- 
JIMTHUeCKUM OpOMMpOBaHHeM cCepeOpsAHbIX MWiaCTHH, MOryT ObITb CeHCHONJIH- 
B3HPOBaHbl KpaCHTeJIAMH. f 

Hacrosijaa paOota Oblla MOCBALLeHa BbIACHeHHIO YCJIOBHH, MpH KOTOPbIX 
MOXKeT HaGwlOLaTbcA CeHCHOMMH3alUA BHYTpeHHero oTosadpekta B Opomujax 
cepeOpa u Talmua KpacuTenamu. Vccneqopanne dotosdppekta MmpoBodHocb 
MeTOJOM KOHJeHCaTopa, ONMCaHHbIM B paborax (°, '°). StuM MeTOoM u3MepsAerT- 
ca cboTosyc, HHAyWMpoBaHHad B KOHJeHCaTope MpH MO,yJHpOBaHHOM OCBe- 
menuu. [Ipumenenve SToro MeTOZa MO3BOJIMJIO HaM MpOBOAUTb UCCeqOBaHHe 
Ha MOPOWKOOOpasHbIX CJIOAX, KOTOPbIe HMeJIM COCTAaB, OH3KHM K CTEXHOMeTPH- 
ueCKOMY, H O6aqamn OoMbUoH yetbHOH moBepxHocTbio. Kpome toro, STOT 
MeTOR MO3BOAeT MPOBOAUTh H3MepeHHA Ha COAX, OOMAMaloulNX pasMYHOU 
TEMHOBOH MpOBOAUMOCTHIO, YTO ObLWIO CyMLeCTBEHHO JIA HalHX OFBITOB C ajicop6- 
Heli apoB 6poma, Tak Kak mpoBoyumocTb AgBr nog AelicTBHeM OpoMa CHJIbHO 
u3meustetcs (11). KpacuTemu acopOupoBaJIHCb Ha MOpOWKH U3 CIMPTOBBIX pac- 
TBOPOB KOHIeHTpawuu 104 mon/n. CnekTpambHoe pacnpesemenue cboroadekta 
u3Mepsulocb B OOsacTH oT 390 Zo 1000 My c MOMOLIbIO CTeKJIAHHOTO MOHOXpO- 
matopa YM-2. V306paxkenuble HUKe CIeKTPasbHble KPHBbIC tporos@ekta mped- 
CTABJIAIOT H3MepAeMYIO Ha BbIXOJe YCHJIMTeIA Be MIMHY (porositc, OTHeCeHHYIO 
K OMMHaKOBbIM 3Ha4eHHAM Maflalolled MOHOXpOMaTHYeCKOH 3HEprHH. 

B ciektpambHoM pacipeszetenuu oTosdpekta, H3MepAeMOM Kak MCTOJOM 
boronpoBoxMMOCTH, Tak H MeTOAOM KOHJeHCaTopa, B BHAMMOH o6macTH OObINHO 
Ha6mogaetca y AgBr maxcumym oKoulo 430 mu (™, ™), ay TIBr — maxcu- 
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myMbl oKoIO 410 nu 430—440 mp (14). TlomoxeHne MakCHMyMOB oTosc Hccue 
IYeMbIX HaMH MOpOLIKOB COBIajaJlO0 C YKa3aHHbIM BBILLe. J|1MHHOBOMHOBaA rpa 
Hula (boTOsyc B OOOHX OpoMHaxX HaXxOMJlaCb OKOJIO 500 Mp. 

MuHOorouHCJIeCHHbIMM ONbITaMH OblwIO YCTaHOBJIeHO, YTO MOPOLKOOOpasHble 
cou AgBr u TIBr, B ormuuue or AgJ u TIJ, mocae okpallMBaHua pasJIM4HbIMH 
KpacHTeJIAMH He OOHapyKHBaIOT CeHCHOMIN3alHH cborosddekta. PasuTeJibHO 
BJIMAHHe aCOPOHPOBaHHbIX apoB MU ragoB Ha aiPekT ceHcuOuH3alMH, OOHA+ 
py2KeHHoe pauee B Halleli madopatopun (*°, °, “), MOKasau10, YTO CylleCTBEHHY 
POJIb B ABJICHHM CeHCHOMIH3allHM HIpaloT MOBepXHOCTHbIe 9/IEKTPOHHbIe yPOBHH,, 
co3aBaeMble Mp acopOuuH MOwleKy, OO/aatoulNxX 9JIeKTPOHHO-akllell+ 
TOPHbIMH cBOlicTBamMu. HacTosjad paOoTa cTaBula CBOeH MWebIO HCCIeOBaT 
BIMAHHE acopOWuu MomeKyJ OpoMa Ha (POTOSMeKTPHYeECKYIO YYBCTBHTEJIbHOCTEy 
HeOKPallleHHbIX HW OKpallieHHbIx coeB AgBr u TIBr. B atTux onbiTax B KayecTBe 
CeHCHOHJIM3aTOPOB CMOFJIH TPHMeHATbCA JIHIMb KpaCHTeH, YCTOHYHBbIC K BO3-) 
jlelicTBMI0 MapoB OpoMa, KaK HallpHMep, MaJlaXHTOBbIM 3eJIeHbIN, KPUCTaJIJIM-) 
yecKHH (pHOJIeETOBbI, MeTHJICHOBbIN rowyOoH HM THOHHH. 

OnpiTbl 10Ka3aJIH, YTO BIyCK MapoB Opoma ynpyrocTbio oKo0 0,1 MM pr. 
CT. Ha HeoKpalleHHble con AgBr u TIBr oKa3bipaeT CyllecTBeHHOe BJM SHE! 
Ha BeJIHUHHY WM CMeKTpasbHOe pacnpezenenue cbotosddexra. Iloce aycop6unu 
Opoma (oToseKTpHYeCKadA YYBCTBUTeIbHOCTS B OGNacTH 400—450 mu y AgBr 
yBemmunBanacb, a y T1Br — HecKombkO yMeHbllalacb. OJHOBpeMeHHO C 3THM 
B BHJMMOH HW Onu3KOH UHdpakpacHOH OONaCTH NOABJIAAaCb He3HauMTeJIbHas 
YYBCTBHTEJIbHOCTb CO C1a60 BbIPaKeHHbIMA MaKCHMyMaMH OKOJIO 500 Hu 900 Mu. 
YianeHHe ajcopOupoBpaHHoro OpomMa NyTeM BbIMOpaxKHBaHHA WIM MpOrpeBom 
CJIOA Ha BO3TYXe BOCCTAHAaBJIMBaIO HCXOJHYIO UYBCTBHTeIbHOCTD. 

Oco6eHHO CHJIbHbIe H3MCHEHHA B CIe€KTpaJIbHOM pacipeyeseHHH (oTosdp 
(beKkTa OOHAPYKUBAIMCh MpH acopOuuu NapoB OpoMa Ha OKpalleHHbIX CJIOAX 
AgBr u TIBr. Ha pune. | mpuBeqeHbt KpuBble CMeKTpasIbHOrO pacnpeeeHHs 
tborosyc B nopowmKe TIBr, okpalieHHOM MaJaXHTOBbIM 3eJIeHbIM. B TO BpeMs. 
KaK JlO acopOuHH NapoB 6poma (kpHBaxt /) He HaOwWIOJaocb HHKaKOH orTo- 
QJIeEKTpHYeCKOH  UYBCTBHTeJIbHOCTH B OOJIaCTH MNOrIOWleHHA  KpacuTeis 
(600—700 my), MoclIe akcop6unH 6poma Ha 9TOM COC NOABHJICA OTYeTMMBHIE 
MaKCHMYM CeHCHOMJIH3HpoBaHHoro§ boTosd@dpekta oKoo 680 My (KpH- 
Ban 2). 

TlonoxeHve 9TorO MaKcuMyma (poTosdPekTa COBMaaeT C MAKCHMYMOM IOrvIo- 
IleHHA afcopOupoBaHHoro Ha NopomKe TIBr kpacuTesia Hu CMelleHO B CTOpOHy | 
JWIMHHBIX BOJIH OTHOCHTeEIbHO pacTBOpa KpacuTea B aTaHose. [Ipu vacruyHo; 
ecopOWnu MOvIeKyJI OpoMa CeHCHOMIMSHpOBaHHbI PoToadeKT 3aMeTHO YMeHb- | 
Mayicd (KpHBax 3), a MOCMe NOMHOrO yLaleHHA allcopOupoBaHHoro Opoma colt 
BHOBb TepAJ POTOSeKTPHYECKYIO YYBCTBHTEIbHOCTb K JJIMHHOBOJIHOBOMY CBETY. 
CaeqyeT OTMeTHTb, YTO alCcopOupOBaHHble MOMeKyJbI OpoMa Ha OKPallleHHbIX | 
COAX Yep2XUBaJIHCb IpOuHee, YeM Ha HeOKPaUIeHHbIX. AcopOunA apoB 6poma | 
Ha OKpallleHHOM Opomuye CepeOpa TakxKe MPHBOMMa K MOABJICHHIO CeCHCHOMIH3H- 
poBaHHOro (poTosdekta (puc. 2), KOTOPbIi Hocse Fecop6unH MOueKy. Opoma 06- | 
paTHMo yMeHbilancs. AHaJlorHunad KapTHHa HaOwIOJalacb NpH alcop6unn u 
AecopOuHH Opoma Ha Opomufax CepeOpa U TaJIMA, OKPallleHHbIX ApyruMu Kpa- | 
CHTeIAMH (THOHMH, KPHCTamMueckhi (buoueToBbii). [lomoxenus MaKCHMyMOB | 
borosdektTa, CeHCHOMH3HpOBaHHOTO OHUM M TeM xe KpacnTetem B AgBr| 
u TIBr, HeckonbKo pasauuamncn. é 

B cayuae coe, OKpallleHHbIX MeTHJICHOBbIM TOYOLIM, acopOumaA mapoB | 
OpoMa He TOJIbKO H38MeHsIa CCHCHOMIM3HPOBaHHbIli (poTos@eKT M0 BevIHUHHE, | 
HO NpWBOLMa HK 3HAYHTeJIbHOMY H3MeHEHHIO CIeKTPaJIbHOrO pacmpeseeHHa | 
(borospekra B oOacTH MormomleHuA KpacuTena. pu aycopounn 6poma mpu | 
MaJIbIX aBJeHHAX apoB (oKoNO 0,01 mm) dorosphext, cencuOusH3npoBaHHbtit | 
METHJICHOBBIM TOJLYObIM, HMeJI MaKCHMYM OKOJI0 680—700 mu (puc. 3, KpuBas /). | 
Tlocue qononmHuTenbHOl aycop6uuu MapoB 6poma ykKa3aHHaAd momoca Poros). | 
(beKTa 3aMeTHO YMeHbIlaIacb H OMHOBPeMeHHO BOSHMKaua pyrasd orveTiuBpas | 
Momoca ¢ MakchMymom y 780—800 mu (puc. 3, kpuBas 2). Ha puc. 4 mpnBexeno | 
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cnekTpaJibHoe pacipeyeltenne doroaye Wa coma AgBr, okpallenHoro Tem xe 
KpacHTeJieM, MOcJe JeHCTBUA Ha Hero apoB Opoma.JlecopOuns 6poma c 3THX CuI0eB. 


6 
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| 400 500 600 =700 B00 ype 
; Alanna 
Puc. |. CnextpambHoe pacnperenenue corto- Puc. 2. CnektpasibHoe paciipejesmenue orto- 
anc B canoe TIBr, okpauieHHOM MajaxuTo- anc B cnoe AgBr, oKpalleHHOM MaslaxuTo- 
BBbIM 3es1eHbIM: / — lo aycopOunn, 2 — noc- BbIM 3e1eHbIM: J — nocme acop6uun Mapos: 
me ajcopO6una napop 6poma, Pw~ 6poma, P~O,1 mm pt. cr.; 2 — nocae ua- 
0,1 mM pt. cT.; d—tlocme uacTH4uHOl jWecop6- CTHYUHOH WecopOunn Opoma: 


HH Opoma 

-COMpOBOXKalach HCYeSHOBeEHHeEM BHayasle MakcHMyMa (poTosddexta y,800 mu, 

a 3aTem — y 700 mu. B cayuae Apyrux KpacuTesel nmapbl Opoma oKa3biBau 
BIIMAHHE JIMUIb Ha BeJIMYHHY CeHCHOH- 


We, JM3upoBaHHoro dorosddexta. Crenyer 
(4 OTMeTHTb, YTO 3*PPEKTHBHOCTb CeHCHOH- 
" JIM3allMH, O@HHBaeMaH KaK OTHOLIeHHe 
Zan BeIHUHHEI (poTosddbektTa B OONacTH M0- 
i! PIOULEHHA alCopOUpOBaHHOro kpacutTesa 
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Za 
S06 yi ; 
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Puc. 3. CnexTpadbHoe pacnpeseenue (poro- Puc. 4. CnekTpasmbHoe pacipeszemenue 
3c Bcmoe TIBr, OkpallieHHOM MeTHJICHOBbIM dotoszc B coe AgBr, oKpaweHHOM 
romy6nim: J — nocae agcopOunn Mapos Opo- MCTHJIEHOBLIM FouTyObIM, Mocme acop6- 
ma, P ~ 0,01 uM pt. cr.; 2 — Mocae Jono- IMM Mapos Opoma, P ~ 0,1 MM prt. crt. 
HUTeMbHOI! aycopOuun Mapos 6poma, P ~ 0,1 
MM PT. CT. 


K tboros@ekTy B OOaCTH NOTIOWeHHA CaMOFO NOJYNpPOBOAHNKa, AOCTHTHYTAA 
B 9THX OnbITax Qua AgBr u TIBr, axe B MpucyTcTBHH apoB O6poma Onlua MHOrO 
MeHbiueit, uem B cutyye ZnO, TlJ u AgJ (°”’). 


MeroyomM KOHJeHCaTOpa C HCHOIb3OBaHHeM CHHXPOHHOTO JleTeKTOPa Ha BBI- | 
xone ycumutena (15) Obwt onpezeseH 3HakK HOCHTeNel PoTOTOKa B HCCJEAYeMbIX | 
coax. Hocurenamu cboroToka Kak B OO1acTH NOPIOWeHHA CaMoro NOJYIMpo- | 
BOJHUKa, Tak H B OOMACTH MOPIOWeHHA KpaCHTeA ABIAJIMCb [bIPKH. 

PesyubTaTbl HacTosileH paOorbl HaXOAATCA B MOJIHOM COOTBETCTBHU C IIpo- 
BeJleHHBIMH paHee uccJeqoBaHuamy ('°, °, *) NO BJIHAHMIO Ta3s0B M NapoB Ha 
cencuOmu3auuio porosdibekTa B MOyMpoBOAHHKaX KpacuTenamu. YBemMuUeHHe | 
cencuOuiu3upoBanHoro doroapexta B AgBr u TIBr npn agcopOunu mapoB 
OpoMa aHalorM4yHo OGHapyxKeHHomMy paxHee (°) BAMAHMIO MapoB Hosa Ha (poTo- 
adekT B OKpallleHHbIx logusax cepeOpa u Tainua. Mexanusm ceHcHOusH3a- 
WMH KpacuTeimu cpoToad@pektTa B Opomufax cepeOpa u TaIMA, KaK M B KO- 
quyax (*) 3aKj04¥aeTCA, MO-BHAMMOMYy, B Tepefsaye MOJyMpOBOMHHKYy MNOTvO- | 
WeHHOM KpacuTesemM 9Hepruu *oTOHa H MepeBose NOX WelicTBHeM STO 9HEPrHu 
3/ICKTpOHa B MOJYMPOBOAHHKe Ha JIOKaJIbHbIM ypOBeHb, OOpasoBaHHbIM alcop- 
OupoBaHHoh MoueKys0 Opoma. OcBo6oxJalolladica IPH 9STOM B OCHOBHOHM 30He | 
JbIpKa ABAAeTCH HocHTetemM (poToTOKa. CorjacHo TakOMy IIpefCTaBJIeHHIO O Me- 
XAHH3Me ABJICHHA HeEOOXOJMMbIM YCJIOBHEM JIA BO3MO2XKHOCTH CeHCHOMMM3 alu 
dorosekTa KpaCHTeIAMH ABJIACTCA CylUeCTBOBaHHe AKI[elTOPOB, CO3alolwlHx 
JOKaJIbHbIe 9JIEKTPOHHbIe YPOBHH Ha NOBepXHOCTH MoJyNpoBosnHkKa. B Halliem 
ciyyae TakHe ypOBHM CO3JaBaJIHCb aflCOpOMpOBaHHbIMH MOJIeKyIaMH Opoma. 
Sueprua c:boToua, MOrOWleHHOrO MOJIeKYJIOH KpaCHTeJIA, MO-BHAHMOMY, JlOCTa- 
TOUHA [WIA MepeBola JIeKTPOHA B MOJYMpOBOAHHKe Ha STOT AaKIeNTOPHbI ypo- | 
BeHb. 

B s3akmioyeHHve TMomb3y1ocb CIyyaeM BbIPasHTb Try6oKy!o OlaroyapHOCTh 
aka. A. H. Tepennuy u E. K. IlyuetKo 3a nocTosHHbIli HHTepec K paooTe 
HW IWeHHbIe COBETHI. 


Ilocrynuso 
3 III 1958 
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Joxruagn Akangemun wayr CCCP 
1958. Tom 121, Ne 2 


PH3HVECKAH XHMHA 


B. B. 3EJIMHCKHM, B. Ml. KOJIOBKOB u MW. HW. PESHHKOBA 


BJIMAHHE CTPYKTYPbI OPTAHHYECKHX MOJIEK YJ 
HA BEPOATHOCTb NEPEXOJIA B METACTABHJIBHOE COCTOAHHE 


(IIpedcmaéneno axademuxom A. H. Tepenunoim 31 III 1958) 


B pa6orax (**) Obi10 nmoKa3aHo, uTo mpH —196° y sBemjecTB, cieKTpBI 
(PlLyOpeclleHWHH KOTOPBIX B Pa3JIMUHbIX CpefaxX 3aHHMAIOT pas/IMUHOe MoOMOKe- 
lame, OTHOIJeCHHA KBaHTOBBIX BbIXONOB cbocibopecleHuuH u dayopecuennun, 
(kOTOpble Mbl OyeM OO03HadaTb Yepes 5, OMpeeAIOTCA B OCHOBHOM YaCTOTO! 


MaKc 


MaKCHMyMa ClekTpa dJlyopecteHwHu vg; . B HacTostlem CcooOuleHHM MBI pac- 
LMOTPpHM BJIMAHHE HEKOTOPbIX CTPYKTYPHbIX OCOGeHHOCTeH Ha BemuuHHy 3, 
A CJlIEMOBaTeJIbHO, H Ha BePOATHOCTb Tepexoa B MeTaCTaOHIbHOe COCTOAHHE. 
Ha ocHopaHnn paoot (7, °) MOxHO 3aKJIIOUHTb, YTO B PALLY NPOMSBOAHHIX cbra- 
AMUjla Ip Nepexofle OT BellleCTBa K BeUleCTBY CNHOCOOHOCTh kK cboccbopecleHIHH 
lWMeHbIUaeTcA, B OOWLEM Culy4ae, CO CABHTOM ClleKTpa dulyopecleHuHH B CTOpO- 
HY Me€HbIUMX YacTOT. 

| To, uro 5 cBA3aHO He TOJIbKO C MOO%KeHHeEM CieKTpa (blyopeclleHIHH, HO 
ele H C OCOOeHHOCTAMH CTpOeHHA CIyopecUMpyIolluX MOeKyJI, MOXeT ObITb 
IpOAeMOHCTPHpoOBaHO JyulwWe Bcero NyTeM cpaBHeHHA 8 y 3- u 4-alleTHaMHHO- 
N-metusdtatumMuyos, 3- u 4-rugqpoxcu-N-metnadranumMuyos (puc. 1). Tak, 


MaKc 


pH Von = 24000 cm?! y 3-auetHnamuHo-N-metuidramumMuga S B 20 pa3 


‘Oomblile, YeEM y erO H3OMepa IPH TOM Ke NOOXReHU cnekTpa (plyop ecueHuHH. 


pu stom xe Von y 3-ragpokcu-N-metunpramumuga 8 Ooulpme, YeM 


y 4-rugpoxcu- N -metuidraiumMuja upu6smusuTeibyo B 10 pas. 

 B pa6otax (1-8) Oplio nO0Ka3aHO, YTO 6 OYeHb MaJIO 3aBHCHT OT XHMMHYeCKON 
TIPHPOAbI cpesbl H ee COCTOAHHA, HO OMpesleJAeTCA, B OCHOBHOM, MOJIOxKeHHeM 
mouoch (bryopectiesttHH. IlostoMy MOHATHO, 4YTO OTHOCHTeJIbHY!O CrOCOOHOCT 
K cboc*opeclleHuu y pa3JIHUHbIX BeleCTB HeEOOXOJMMO CpaBHHBaTb He B OJHOM 
H TOM Ke pacTBoputeyie, a MpH OAHOH M TOM 2%Ke VHAKC, TaxKe eCJIM y CpaBHH- 
Baembix BeUIeCTB OHA OCYIIECTBIACTCA B PaSHbIX PaCTBOPHTeJIAX. 

_ PaccMoTpHM Ha HeCKOJIbKHX IIpMMepaX BJIMAHHe BBeJeHNA B MOJIeKyJIyY Me- 
THJIbHOH rpynmbr na BeswunHy 6. Ha puc. | npescTaBsenbl 3aBHcHMOCcTH 6 


OT ee y 3-alleTuaMHHO- HW 3-MeTH JlalleTHsIaMHHO-N-MeTHsIpTa MMU OB (coor- 


BeTcTBeHHO, KpuBbie /// u V). Kpusaa jit MeTHJIMpoBaHHOrO MmpousBOAHOTO 
CJBHHYTa OTHOCHTEJIbHO KPHBOH [id 3-aleTHsaMuHO-N-merTnidtTaJuMuya B CTO- 
poHy MeHbwHx uactot. IIpH OAHHxX H TeX Ke V¥aKC Be JMUMHbI Oo y NlepBoro Be- 


oa 
WeCTBA 3HAUHTeJIbHO BBILLEe. 
Han6oulee BbINYKJIO BJIMAHMe BBeEeCHHA MeTHJIbHOM Tpynnbl B MOJIeKYJIy 
Ha 6 BMHO Ha mpuMepe 3,6-mponsBozHEIx N-metumdratumuya (pwc. 2). 
3 a 
Y 3-anerunamuno-6-amuno-N-metuptasumMuga (J) 6 mpu yuake — 20500 cM 
He lpeBbilaeT 0,02, a Mp MeHbIUHX yyoKC cboctbopeci{eHIIHA MOJIHOCTLIO OTCYT- 
crpyet. Ha ToM 2Ke pHCyHKe HaHeceHa KpHBad 3aBCHMOCTH 6 OT vieKe y 3-alle- 
TH JlaMMHo-6-JuMeTHyiamHHo-N-meTusdratumuga (II). Up vyssc MeHbluux, 4eM 


B mpejblyulem cslyyae, y 9TOTO BelllecTBa HaOsIOJaeTcH, XOTA HW OUCH He- 
6oubilad, HO oTUeTIMBaA cpocpopecneHuMA c 6 = 0,02 mp vysse = 19000 cm}. 


(B usonponuidopmuate u xJopodopMe yPiXS HaxoAuTcs, IIPHOJIM3SHTeJIbHO, TIpH 
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25500 cm 4, a coorBeTcTByiollee 9 HMeeT 3Ha¥eHHe ~ 3; TOUHCe MOJIO*KeHHA 
cnekTpa (pJlyopeclleHunH TpyHO onfpefemmTb u3-3a COubIOH BeJIMUHHEI 3. 
Kpupaa J/// w3s00parkaeT 3aBHCHMOCTb 6 OT Viat* Y MPOHSBOHOTO (prasmMu a 


£0 if / it nt W 


Puc. 1. 3apucumocts 8 oT v“yt° nmpo“sBosHbl 


N-meruadtasmumuya: 3-rugpoxcn-(/),4-ruqpoxen 
(1), 3-anetunamuuo-(///), 4-ayeTunamnyo-(/V). 
3-meTHaeTHamuHo-(V). Hymepauusa pacrsor 
putTeneli (k puc. [—5): 1 — KpucTasM4ecKod 
coctonnne, 2 — Boa, 3 — 6en300, 4 — veTHI) 
pexxslopucTplli yraepox, 5 — meHTo, 6 — a 
xlopHapTaiuH, 7—ykcycuaad KuculoTa, 8 —aHupn 
301, 9 — HuTpometaH, 10 — qnoxcaH, 11 ; 


TpusTHmamuH, 12 — dopmamuyz, 1/5 — nponna 
auetat, 14 — stunatetat, 15 — opTomypaBbn} 
HEM =©6acdbup, 16 — aueron, 17 — TpeTHunbt 
OyTHOBbIN ciupT, 1S — yKcycHBI aHnrugpuy 
19 — merTuJOBbIit CHMpT, 20 — riuuepuu 
21 — xaopodopm, 22 — stunoBbli cnupT, 23 — 
JMM3O0NponHJOBbI sup, 24 — quu306yTHOBbIT) 
apup, 25 — quu30amMuJoBEli adup, 26 — Toy 
om, 27 — u300KTaH, 26 — mcepgokymon, 29 — 
MeTa-KCHO, 30 — tMpuyun, 31 — OyTHIOBBI 
ciupT, 02—H-rekcaH, 55—opToKkcusion, 34—n30: 
OyTHOBbIM CNUpT, 55—nH30NpOnHJOBbI CnMpT 
36 — xneu Ne 235, 37 — qusTuToBbIi scup 
38 — H-OKTaH, 39 —mponuadopmuat, 49 - 
xslop6en301, 4/ — n30amuudopmuat 


coJep»Kallero yxe 3 MeTHJIbHbIX rpyllbl—3-MeTHJlalleTHJIaMHHO-6- THMeTH JaMi 
Ho-N-meruadTaimMuga. Sta KpHBaat elle Oosee CABHHYTa B CTOPOHY MeHbIUM™ 
YaCTOT OTHOCHTeJIbHO KpuBbIx / u J/. SHaveHHaA 6 IA 3-MeTHJalleTHaMHHO 
6-uMeTuamMuHo-N-metusmbTrasumuya yocturatot 0,15. Ha puc. 2 cxematuyecki 
HaHeCeHbl TakxKe 3aBHCHMOCTH OT VISKC BeJIMUHHbI 6 B PaSHbIX PaCTBOPHTe Js: 


y 3,6-qualeTHaMuHo- Hu 3-mMeTHalleTHJlaMHHo-6-aleTHsamuHo-N-merusptaJ 
uMHoB. ITpH paBHbix v¥aK° BeJIMYHHbI O Y BTOpOrO COeAMHEHHA BBILe, YeM ¥ 
nepporo. Tak, mpu vane 22000 cm! y 3,6-qualerusamuHo-N-MetumpTatuMi i 
60,15, a y 3-merunamerusamnno-6-aneTu amnHo-N-meruidtranumuga 6 = 0,4 
Ta 2e KapTuHa HaOwioqaetca Hy 3- Hu 4-mMeToKcu-N-MeTuucTasMMuOB x 
CpaBHeHHIO C COOTBeTCTBYIOULMMH 3- MH 4-rafpoKcumponsBosHbimMu. B  csyyae 
3-aMHHO-6-HUTpO- WH 3-quMeTHJaMuHO-6-HuTpo-N-MetTHATaIMMH OB (pac. 3) KpH- 
Bast 3aBHCHMOCTH 6 OT Vou Asif BTOporo BeliecTBa (/) CABHHYTa B JIMHHOBO- 


HOBYIO CTOPOHY OTHOCHTeJIbHO KpHBOM Maa MepBoro coesuHeHus II, T. e. u B 
9TOM CJIyYae MPH PaBHBIX vi“Kc gHaueHHA 6 OOJIbIIe y MeTHJIMpOBaHHOro coeju- 
HHH. | 

Takum o6pasom, BBCeHHe MeTHJIOB B 3aMellalollylo rpynny y pasJiMuHbix 
COe€MMHeEHHH HEH3MeCHHO BeyleT K YBeJIMYeHHIO 6, XOTA NOUTH BCerga B TO Ke 
BpeMA CABHraeT cCneKkTp (pJlyopecleHHu K MeHbIUMM yacToTtam. Ovyuako, 
C ApyroH CTOpOHBI, BBeeHHe MeTHJIbHOM Tpynmbl BMeCTO HMUAHOrO BOLOpOa 
He MpHBOAHT K H3MeHeHHIO 3aBHCHMOCTH 5 OT Vor: lak, 6 B STHOBOM cnupTe 


MH YeTbIPCXXJIOPHCTOM yrsiepowe y 3-ruypoKcudpraMMAfa MoOKATCA Ha TY 2x%xKe 
KpuByto, To H y 3-ruqpoKcu-N-merusdranumuga. SuHauenua 8 y 3-aneTHa- 
AMHHOPTaIMMUa YK Jaj{bIBaloTCaA Ha KPHBYIO 8 (vies) quid 3-alleraaMHHo-N-Me- 
THUIPTasMMuya. 


Ha mpumepe —3-qucpenutamuno-N-merusprasumuga, (PeHHJIaHTpaHHJIOBOH 
KHCJOTBI MH (peHn-8-naTitamuHa MOxHO yO6eqMTBCH, 4TO  BBeeHHe 
(beHuJIa B MOJIeKysIy BeUecTBa TaK2Ke yBemuMBaeT 6. CpaBHuBad 3-upeHuJ- 
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muHo-N-metundramumug (puc. 2, JV) 1 3-amuHo-N-metuadbtanumug (puc. 3, /V) 
MO?KHO BHeTb, YTO xOoTH y 3-amuHo-N-meturatuMuya B 3ITHOBOM cmupTe, 
IxOpocbopMe, Tosyone Hu page Apyrux pacTBopnTesen ss HMeeT OoJIbIuee 3Haye- 


| it UM 
a S05 x 
mn as) 
AS < 
i Su ge" 
g “= 
3-905 of 
2h 
16 19 20 at Le 23 iA 19 LU Ap 22 
DG aH yg. en YER (3 19 Ip9-t) —e 


Make fe 
p Puc. 2 3aBucumocts § or yy.) mpousBoubix N-meraa- Puc. 3. 3asucumoctp § Vet sao 
PdTaiumujya: 3-aweTHmaMuno-6-amuHo- (/); 3-auerua- n3Bo0HbIx N-metuapTamumufa: 3-H- 


/amMHo-6-2uMeTuaMHHo- (//); — 3-MeTualleTuamMMHo- — MeTHJlamuHo-6-HuTpo-(/), 3-aMHHO- 


; 6-numetunamuno-(///); 3-qndenusamuno-(/V); 3,6-qua- 6-nnrpo-(//), 3-a4uMeTunamuno-(///), 
weTusamuno-(V); i eeiee ee a ee ee 3-amuHo-(1V) 
Ho-(V/). 


a! 
Hue (21800 cm), em y 3-2ucbeHumamuno-N-metuspTamMMujya B STHJOBOM 
cnuptTe WM “u30NponHsdopMuate (ies = 18600 cm"), Tem He MeHee y 3-amuHo-N-Me- 
THApTamMuna  docopecieHniua 


MONHOCThIO. OTCyTcTByeT, Tora Y 2x 03 98 

Kak y 3-yucbeHunamuno-N-meruu- oy 
TasumMuta B yka3aHHbIx cpeyax 03 08 06 ak 4 
|HaOsofaeTcA cocpopecieHuHA c 

6 = 0,13—0,16. ei at ale chop 

 Y cbexna-8-Hadruamuna (pic. 02 yee 04 

|4, 717) §=0,4 weer mecro mpH e, ape 

pvgase = 24600 cm, Tora Kak 0 =a V4 PE 0? 

coe »Ke 3HayeHve 8 y_ §-Ha(p- ee i. as sad 
_THIaMMHa Had monaeren JMIUb pH Pigs oye 7 ye 

_ yMakc — 96 a —- ee 

Vpn = 20000 cm (puc. 4, /V). A 22 BU 25 2b ALU Ab UBD 28 BP 


Ws puc. 4 Takxe BHAHO, 4YTO Or ee, ei 

§ (.yMaKc Vion (10 “cm—) ——» 
KPHBaw (ves ) Waa (beHHsaHTpa- 
HHJIOBOH KHCJIOTbI CABAHYTa MO Pye. 4. S3apucumoctn 8 or v¥@8° y cbenumauT- 


° at 
OTHOUICHHIO K aHaJIOTHYHOH KPH- panunosot KucsoTH (/), aHTpaHuOBOl KUCJOTHI 
BOHM JIA aHTpaHwoBoH KucsoTH! = (//), enna-0-saptasamuna (II) uu @-wadrusa- 
(/7) BleBo MO OCH 4acToOT. amuna (IV) 


B oruune OT MeTUJIa, KOTOPbIH, Oy yun BBeeH BMeCTO HMUAHOFO BOAOpOsa, 
He H3MeHsAeT 5, (eH B 9TOM MOMORKeHHU Pe3kO yBeHuNBaer 5. 4-alleTHaMHHO- 
N-denuidranuMu B STHJIOBOM cnupTe MpH vox = 21000 cm? oOnagaer 4, 
papubim 1,2, rorga’Kakjy 4-alleTH1aMHHO- N-metusdtaqumMuya pH 3HayHTeJIbHO 
6oubIIMX v"}, BetMyHHa?d He mpeBbiuaeT 0,15. 

ConocTaBAd pesymbTaTol onpezeneHun 5 y 3-amHHO- Hu 3-uMeTHIamMHHO-N- 
MeTHICpTasHMHOB C TaKOBbIMH y 3-aMHHO-6-HHTpO H 3-HMeTHJaMHHO-6-HHTpO- 
N-metuadranumMugop (pyc. 3), MOoxHO yOeXuTbCA, YTO HUTpOorpylma Takke 
cmoco6cTByeT MepexOy MoueKyJI B MeracTaOubHoe coctosHHe. J,eHCTBHTeJIbHO, 
y 3-amuno-N-meruadranumuga (IV) B 9THI0BOM cnupTe vgn = 21800 cM * 
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Hu (poctopecleHUMA OTCYTCTByeT, a Y 3-amuHo-6-HuTpo-N-MetTudTauMujla 
(IJ) B cmmprax v'pn° = 20800 cm, a 8 goctTuraioT 3HayeHHH NopaqKa 2. 
Tak xe nu y 3-qumeruiamuHo- N-metuidranumuga (///) B 9THIOBOM clIMpTe 


mpH vgn = 19500 cm? cboccopeciieHitHa OTCyTCTByeT, a Y CO€AMHEHHA, OT- 
nuuatolleroca OT Hero MIpHcyTcTBHeM HuTporpynnpt (I), mp sTOH xe vg, 5 = 


sama OPE 

TakuM O6pa30M, NoKa3aHO, YTO ONpeesIeHHble H3MeCHEHHA CTPyKTYPbI JI1O- 
MHHECILMpYIOWHX MOJIeKyJI BeAYT K BO3PaCTaHHIO BePpOATHOCTH Mepexofa BI 
MeTacTaOHsIbHoe cocTosHHe. Crelyer OCO60 OTMETHTb 3HAYHTeIbHYIO OOLIHOCT. 
Je@HCTBUA CTPYKTYPHbIX (aKkTOPOB. 

Merusaupopanue B 3aMecTHTesIe BeJeT K MOBbIWeHHIO 5 HE3aBHCHMO OT Toro, 
MeTHJIMPYyeTCA JIM AMHHO- WH THApOKcHrpyuMa U MPpHTOM y BeCbMa Pa3JIMUHbIxX 
BellecTB. Tak2Ke H (peHHJIMpOBaHve MPUMBOLUT K BOSpacTaHHo 6 y pa3sHoOOpas- 
HbIX OpraHHueCKHX COeHHeHHH. 

SaclyxKuBaeT BHHMAHUA TOT (akT, YTO MHOFa MOMORKeHHe 3aMeCTHTeIA 


urpaeT OdJbIIyIO pOb, eM ero xapakTep. Hanpumep, y 3-alleTHaMHHO- HM 


3-rumpokcu-N-MeTHITaIHMUOB Mp COOTBETCTBYIOWIMX Vpn HaOsoLaloTcs | 


6obuiMe 5, YeM, COOTBETCTBEHHO, y 4-alleTHaMHHO- u 4-rugqpoKcu-N-MmetTuHs- 
(pTaJIMMHJOB. 


Tloctynuio 
18 III 1958 


WAMTHPOBAHHAA JIUTEPATYPA 


1 Be Bes ent a Huck Me 9B Uy K OnmOlOlKeOrn aelVA Tis lil 9 .No.o1(1958) sae Tom 
auuckuil, B. I. Kono6xos, H.W. Pe3uHuKxosa, W3s. AH CCCP, cep. cus 
(Buciatn)) Jie, Downkopa, (By Ba seu Hek mn, |) Be lle Konno Gnvomm 
Ontuka uw cnexTpockonus (Bp neuatu). +B. C. Henopenut, A. WU. Ue wmun, JAH. 
98, 197 (1945). ®°B. B. 3enuucxuih, B. Il. Kono 6xos, JAH, 101, 241 (1955) 
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Hoxsaye Akagemun nayx CCCP 
1958. Tom 121, Ni 2 


P®H3SHYTECKAA XHMUA 


Uaen-Koppecnonzent AH CCCP BUKT. H. CMMILbIH u HW. E. MUXAWJIEHKO 
BJIMSHHE AHHTEHCHBHOCTH PAX MOAKTHBHOrO H3J1Y YEHHA 
} S*° HA CKOPOCTb H30TOMHOFO OBMEHA CEPbI B CHCTEME 


Ks0 S05 


Ip usyueHuu nsoToHOro OOMeHa Cepbl MexKLY TBEPAbIMH cysIbcbaTaMu Ue- 
JIOUHBIX SJICEMCHTOB H Ta3z000pa3HbIM CepHbIM aHIHAPHJOM B YCJIOBHAX BbICOKOL 
Temllepatypbl (*) aBTopaMu OblIO 3aMeyeHO, YTO ypOBeHb palWOaKTMBHOCTH HC- 
CleyeMbIX MpellapaTOB BJIHAeT Ha CKOPOCTb MpoleccoB u30TOMHOrO OOMeHa.. 
OTO ABJIeHHe NOsBepriccb Ooslee MOApoOHomy uUcceLOBaHHiO, 


Puc. 1. Cxema mpuOopa Aa u3y4yeHua u30TOMHOrO OOMeHa B cucTeme KeSO,— SOs. 


H3yyasocb Bo3elicTBHe GeTa-u3mnyueHua S® Ha CTeleHb H30TOMHOTO COMeHa 
Cepbl MEXKy TBeEPIbIM cyIbdaTOM KaJIMA, MeveHHbIM UpH nomomH S*,!4 ra3o- 
OOpa3HbIM CepHbIM aHTHApHgom. Mcceqopanuve MpOBOAMIOCh B OHHAKOBBIX 

* 


yCJIOBHAX Mp Temmepatype 840° c npenapatamu KeSOa, otmnuatomumMuca 10: 
BeJIMUHHeE YJeJIbHOH aKTHBHOCTH. CxeMa HCIIOJIb30OBaHHOTO mpH6opa u300pa- 
*KeHa Ha puc. |. KpyraogonHaa Kon6a (1), XouoquIbHUK (2), mpo6upKa (4) 
cO WuHdoM u rascoOpasHBIMU TpyOKaMH, CKIAHKH (7), (8), (9) ObIIH H3rOTOB- 
JICHbI H3 MOJHOMeEHOBOrO CTeKIa, TDyOKa (6) HW NOJOUKa B HEH — H3 KBapleBoro 
cTekIa. B xon6y HamuBasca 60%-H OeyM MapKH «xX. ¥.», OTTOHKa SOs ocyuecT- 
BlAIaCb IIpH Temmepatype 60—70°. Uepes xonoQMbHUK H TpexXOJOBO KpaH 
(3) IPH 3aKpbITOM JByXXONOBOM KpaHe (5) CepHbIH aHruypuy Nnoctylas B Mep- 
Hy!Io mpoOupKy (4) c meno emeHua 0,05 ma. OTmepeHHoe KomnuecTBo SOs 
YBJICKaJIOCb TOKOM CyXOTo BO3yxa Yepes KpaH (5) B peaKI[MOHHOe MpocTpaHcTBO 
KBaplepoh TpyOKu (6). Ilpow#za Hay BellleCTBOM, CepHbIli aHTUIpUA ysaBu- 
BaJICA B CKJISHKAX C KOHIeHTpHpoBaHHolt He2SQOa (7) u 0,1 N pacrsopom NaOH 
(8) u (9). B kBapleBylo mofouky NoMellasach OfpefeseHHaA HaBecKka paHo- 
AKTHBHOFO Mipenapata cysbdata Kalua. [lepeq Hauasiom Kax oro onbita HU Mocse 
HerO Uepes BeCb MpHOoOp MposyBasica cyxXol BO3sAyX, NOCTyNaBWIMH yYepe3 OTPO- 
STOK TpexxofoBoro KpauHa (3). Temmepatypa meun (/0) usmepsmacb NaTHHO — 
MaTHHOpONeBon TepmMonapok. IIpn mpopeweHuu ONbITOB TeMMepatypa, paBHaA 
840°, nojepxHBaslacb C TOUHOCTHIO --O°. B Ka2kKJoM OMbiTe HaBecka cysbpata 
socTaBsasa 0,3—0,4 r; KkomnuectBo SOs — 0,3 ma nau 0,6 r. CxopocTb ToKa 
»yxOro BOSLyXa, YBeKaBlero C COOOIO CepHbIi aHruypux, MocTurana 37 w/4. 
Bpema mpoxoxyenua SOs Haq u3y4yaeMbIM MpemapaToM paBHsiocb 10 Mux. 
Hap ecka cyibcbata HaxofMsacb B HarpeToH 30He meu 20 muH. Meuenuble 10 
cepe mpenapatst K2SO4 roToBHJIvcb BBefeHHeM B MX pacTBOpbl HeOOMbIIOTO 
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KOJIM4UeCTBA AKTHBHOFO cysbibatTa HaTpHA. SaTeM paCTBOPbl BbINAapHBaJIHCb [O- 
cyxa H OcaJOK MpoKasMBaJICA MpH 800°. OnnHakoBan yeJIbHad MOBepXHOCTh | 
o6pasuon KeSOa focrurasacb TeM, YTO THaTebHO H3Me@JIbYeHHbIe MpellaparTbl 


noyBepranucb MpocevuBaHMio Ha PpakuwH. Pasmep wacTuL. KomeOasica OT 0,17 Jo) 


0,10 mM. 
Tlocae MpOBeeHHA OllbITa HaBeCKa aKTHBHOTO cysbcata PaCTBOp AAC | 


B MepHOli KouGe. OnpeqesieHHbId OObeM pacTBOpa HCMapAJICA Ha AHCTKE (DHJIbT- | 
pOBaIbHO OyMaru, HaXOMMBIIeMCA B KpyIJIOM aJIOMMHMeBOH UallledKe. AKTHB- | 


HOCTb WpelapaTa M3MepAJIacb BCerla B OJMHAKOBbIX TeOMeTPHUeCKHX YCJOBHAX | 
MO OTHOWeHHIO K TOPIeCBOMYy C¥CTUHKY. Tlonyuen-_ 


% Hble TOCe€ OMbITOB paCTBOPbl BbICOKOaKTHBHHIX | 
2 rperlapaToR pa3OaBJIAJIMCb TaKHM OOpasoM, UTO Be- | 
& a JIMUMHa CueTa HMMYyJIbCOB y BCeX MpenapaTos Obwla | 
= oN’ puMepHO OMHakoBoro mopsyka (1500—2000 
& 2 MMII/MHH). GC KaxK IM TpenapaToM K2SOa_ pa3- 
N JIMYHOM YebHOH aKTHBHOCTH MpoBoyusoch 4—6 
pr OMbITOB H30TOMHOrO OOMeHa. IIpumMepbl MpoucxossA- | 
gO t+ QO {0  \hux waMeHeHHif aKkTHBHOCTH cysJbibaTa KaJua | 
ly ydenon akmubnocmu (MK2) ry vpexenbl B TaGl. 1, a CpeqHHe pe3ysbTAaTI U3- | 


MepeHHii H30TOMHOTO OOMeHa — B TaO. 2 HM Ha 


Puc. 2. 3apucuMocTb cTeneHH 
af orouROno  oowena "on vic am ae 2.CrelleHb OOMeHa paccuHTbIBalacb 10 PopMyvie 


*  woit axTaBHocta KeSO,4 W = (A, — A,)/B, 


rae W —ctTeneHb OOMeHa B MpolleHTax, Ao — aKTHBHOCTb HCXOJHOM COVUIH, 
mpHuAtad 3a 100%, Ai — akTMBHOCTb MpOkyKTa peakWHH B MpOWeHTax OT ak- 


THBHOCTH HCXOJHOTO COeCJHHeEHHA; fae aE? Ni — atomHaa KOHIeHTpalnn 
BS 2 


u3yuaemoro 9JIeMeHTa (Cepbl) B MpomycKaemom SO;; V,— aTOMHad KOHIeHTpalls 


Cepbl B pafHOaKTHBHOM IIpemapare. 

M3 mpHBeeHHbIX pe3yJIbTATOB CJleyeT, YTO CKOPOCTb H380TOMHOrO OOMeHAa 
IIpH yfeubHOK payuoakTuBHocTH KeSOa nopayka 0,02—0,03 mr/r sBaseTca 
IipakTHu4ecKH MOCTOAHHOH HM cocTaBaAeT OKONO 12%. SaTeM OHA MOBbIIaeTCA 
qo 26,7%, Kora aKTHBHOCTb cysbcbata Kalua JocTuraeT 0,35 mK/r. Makcu- 


MYM CTeleHH OOMeHa, 66,9%, Ha6uOdaeTCA IPH yebHOM AaKTHBHOCTH MOpsAr- | 


Ka 2,3 mr/r. SaTemM aJbHelillee MOBbIMIeHHe yebHOM AKTHBHOCTH cysIbcpata 
KasHa Oo 8—16 mxK/r mpHBo_UT K NOHM*KeHHIO CTeMeHH OOMeHa Jo 33—37%. 
OGnacTbh Oomee BBICOKHX YJ@bHbIX AKTHBHOCTeH HaMH ellle He HCCeqOBaHa. 

MoxkHo MpeMnoloxUTb, YO OeTa-yacTHUbl, UCMycKaemble cepoi-35, mp 
JOCTaTOUHOH MHTCHCHBHOCTH HX H3JYYeCHHA, BbISbIBAIOT BO30y2xKeHHe HOHOB, 
oOOpasytOllH4x KpHCTaHYecKyIo pellieTKy K2SO4,u,B YacTHOcTH, HOHOB SO? . 
Ilo-BuqumMomy, B S9TOM cocToAHHM HOHbI SO; 43 TBeEpAOM chasbl erue CHOCOOHBI 
OOMEHHBATbCA C Ta3s000pa3HbIM CepHbIM aHTHAPHOM aTOMaMM Cepbl, pauKa- 
amu SOs, SO2 17. J. S70 MpMBOAUT K MOBbIIIeHUIO CKOPOCTH OOMEHA B HeCKOVJIb- 
KO pa3 IO CpaBHeHHIO C MaJlOaKTHBHbIMH MpemapaTaMu. 


Uro Kacaerca MaKCHMyYMa BeJIMYHHbI oOMeHa Ip yeJIbHOK aAKTHBHOCTH — 
2 MK/T, TO UpH4HHa erO BOSHHKHOBeHHA elle He ACHA. Bo3MOxKHO, UTO IPH CJIMI- | 


KOM HHTCHCHBHOM paQvOaKTHBHOM H3J1y4eHHH BOJIH3H MOBepXHOCTH TBeporo 
cybata KasIHaA HAaYMHaeT NPOWCXOANTb B 3aMeTHOM CTeMeHH HOHH3alLHA MOVIe- 
KYJI SOs. ITO MOXKET MpeNATCTBOBaTh UX aCOPpOMNH HU, COOTBETCTBEHHO, oOmeny. 
C [pyro cropoubl, Ha NoBpepxHocTu cymbibata Kaus IPH HHTCHCHBHOH pajiua- 
HH MOPYT BO3HHKAaTb 3apA]bl, BbISbIBAIOMMe Take Ke MOCJeICTBUA. 

HyKHO OTMeTHTb, TO MOOaBKa Cyabtbata HaTpHa CaMa 10 ceOe He BAMAeT 
Ha CKOPOCTb M30TOMHOrTO OOMeHa Cepbl B Cybiate Kamua. JLna mpenmapata 
KeSO4 ¢ yqembHol axTuBuoctpio 1,7 - 1072 mxK/r u cowep»xaHHem Na2SO. 0,4% 
CKOPOCTbh H30TOMHOTO OOMeHa OKaS3aJlacb paBHot 11,9%, uTO npakTuuecKH He 
OTJH4aeTCA OT BEJIMYHMHbI OOMeHA IIPH TaKOH %Ke yebHOu aKTHBHOCTH, HO 60- 
Jiee HH3KOM coyepxaHHH NaeSOa (0,04%). 
: B omvcaHublx OMmbitax MbI He HMeeM Tak2Ke H MpocToro pajMallMOHHO-XHMH- 
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}lecKOro pa3JIOKeHHA CybatTa KaIHA, KOTOPOe CONPOBOXLaOcb Obl, HallpHmep, 
yrugenieHueM SOz H moTepeli cooTBercTByIOMleli BeEHUHHbI AaKTHBHOCTH. IIpo- 
Taonuna 1 


IIlpuMepbt u3MeHeHHA aKTHBHOCTH CysbipaTa Kaa B OMbITAX M30TOMHOrO O6MeHa c SOs 
Temnepatypa 840°. Hapecxa SO3 0,58 r. 


| Msmenenue peca u AKTHBHOCTh K;SO, 

Iipenapat | Hasecxa | Bec K.SO, eta nocwe onbita = 

1. a = oO 
mocyle . 
K.SO, KOSOS, |) Yersenn HOCTb, ae 
ae 6 4M0/MuH Eo 
r Yo HMn|MHH % ae 
| Os 


0,3362 | 0,3362 — -- 2164-107} 1942-102] 89,8 Ad, 
0,4034 | 0,4039 |+0,0005 | +0,1 4625-10?) 4160-102] 90,0 12,0 
0,3780 | 0,3785 |+0,0005 +0,1 4713-103} 3719-103 | 78,9 27,9 
0,3756 | 0,3761 |+0,0005 4-0,1 2726-104) 1344-104] 49,3 65,9 
Q,3129 | 0,3129 -- — 2014-104 1187-104} 47,2 66,4 
0,3512 | 0,3512 = — 9897-104) 7310-104) 73,9 33,4 
0,3563 | 0,3561 |—0,0002 | —0,1 1669-109] 4212.10 | 72,4 30,4 


<aJIMBaHHe AaKTHBHOrO Mpenapata K2SO4 B TOKe BO3AYxXa MpH Tex Ke YCIOBHAX, 
aK B OllbiTax OOMeHa c SOs, Noka3aJIO MOHOe OTCYTCTBHe H3MCHCHHA Beca, 
a TakxKe CogepxKaHuad S**: 


NOOR WNE 


| Spnenue, O0u3KOe K OMHCaHHOMY BbIlUe, HaGvItO- Ucxomnas AKTHBHOCT 
2). aAKTHBHOCTb nocvie 
anu Topyqon u Xapt (*): oOpa6orka raMMa-sTyuaMH  uaseckn K.SO,, onbita, 


MM0/MHH HMl/MHH 


1 1440-10° 1439. 10° 
2 1186-10° 1186-10? 


(lo®° pacTBopa ra3s006pa3Horo jelitepHaA B JerKoli 
B0]e IpMBoqusa K W30TOTHOMy OOMmeHY JeliTepua u 
poTHa, KOTOpbIi cam mo ce6e He MpoucxOMNT Cc 3a- 
MeETHOM CKOpOCTbIO B TeX %Ke yCJIOBHAX. YKa3aHHble ABTOPbI CUMTAIOT, 4TO B 
WaHHOM cJly4uae OOMeH CoBepllaeTCA Yepe3 MpOAYKTHI paqvoumH3a BOI. 


Ta6Oauna 2 
Vis0TonHplit O6MeH Cepbl MexKTY CybsaTom KasMA Hu SOs mpu 840° 


Haoémofaeman 
IIpenapat ee yTeubHan pea iese G Uncso Crenenb 
K,SO, Na,SOQ,, % eee e MK|P OMbITOB o6mena, % 

1 0,04 6 ,44-10° I ThA Oe i) Ale 

2 OF 9, 37-105 2,6-10-2 6 jal (3) 

3 0,1 42,5-108 3,0-1072 4 26,7 

4 0,4 72,6-10% 2,0 5 65,0 

5 0,4 80, 4-108 ee & 66,9 
| 6 2,6 28 2-107 7 5 33,3 
| 7 3,0 58,5-10?7 | 16,2 4 36,6 


B rereporeHHbIX CHCTeMax, IOJOOHBIX H3YYeHHOH HaMH, JOJ2KHO HrpaTb 
Ba?KHY!0 POJIb 9HeprerHyueckoe BO3eHCTBHe PaWHOaKTHBHOTO H3JIYYeCHHA Ha 
aNCOopOWMoHHOH col ras006pasHbIX HIM YKUAKUX MpOAYKTOB, CoOsalolulHHcs 
Ha JIOBepXHOCTH TBepAOli asbl. OT STOTO BO3eHCTBUA MOTYT 3aBHCeTb Ipo- 
eccbl H30TONHOrO H XHMHYeCKOTO oOMeHa, MpOHCxoOyAUHe Ha MOBep XHOCTH 
TBepsOro TeJla, aJ[COpOWHOHHbIe, KaTaJIuTHyeCKkHe H pyre CBOHCTBa DER Noes 
Te. OJIHOBpeMeHHO He HCKJIOUaeTCH padHaWWOHHO-XHMHUeCKOe JeUCTBHEe 
H31YYCHHA Ha raz00OpasHyl0 HIM XWUAKy!O (Pasy, COMpUKacaloulywocsA C pasuo- 
aAKTHBHbIM TBeEPJIbIM TeJIOM. Kpome PO Omi o0‘beme TBepAOTO TeJla HU Ha ero IIO- 
BePXHOCTH Apa OTMayW MOTyT CO3aBaTb TePeKTHI KPHCTAJLIMYCCKOH pelueTKH, 
nr paroulle pOJIb JLONOJIHHTeJIBHbIX AK THBHBIX ICHTpOB JIA ABJICHHM alcopouun u 
H30TOMHOrO OOMeHa. m 
yeCKOH XHMHH OCTYNHJIO 
ig ee ae: CGE! 27 IV 1958 
Mockosckuit rocyapcTBeHHbIM yHHBepCHTeT 
um. M. B. Jlomonocosa 
IJMUTMPOBAHHAS JIMTEPATYPA 
1 Buxt. MW. Couupnu, UV. E. Muxaitiaeuxo, KypH. Heopr. XuM., 3, 1254 (1958). 
2S. Gordon, E. J. Hart, J. Am. Chem. Soc., 77, 3981 (1955). 


29 
9 3axkas 636 324 


Jloxaagm Akagemun nayr CCCP 
1958. Tom 1241, Ne 2 


PH3HYECKAAH XHMH 


r. WH. ®YKC u H. HW. KABEPHHA 


BJIMAHWE PAXMYCA KATHOHOB HA CBOHMCTBA FPAHHYHDbIX CJIOE 
PACTBOPOB JJIEKTPOJIMTOB B IIJIOCKHX 3A30PAX MEK]LY 
NOBEPXHOCTAMH KBAPLILA 
(IIpedcmaeaexno akademuxom II, A. PeOundepom 7 III 1958) 


IIpuMeHeHHe 4yBCTBHTeIbHOrO MeTOJa H3MepeHHA KHHETHKH MpHJIMNaHHs 
M OTMMMaHHA 3ePKaJIbHO-MOMMPOBaHHbIX MVIOCKOMapadJeIbHbIX JHCKOB (*, *) 
moKa3gavlo, 4TO TOHKHe FpaHHUHble CJIOH PaCTBOPOB MOBepXHOCTHO-aKTHBHbIX 
BelIeCTB H QJICKTPOJHTOB B 3a30paxX MexK]LY TBePAbIMM TelaMH OKa3bIBalOT CTa~ 
THYCCKOE COMPOTHBJICHHEe YTOHbILMEHHIO HM OOaalOT NOBbILWeHHOK 0 CpaBHeHHlo 
c OObeMHOM BAsKOCTHIO (*, °). B CBA3H C POJIbIO BIEKTPOJIMTOB B KOaryJIAIHOH- 
HOM B3aHMOJeHCTBHM YacTHI, WMCMepCHOH CHCTeMbI ObWIO HCCJIeOBaHO BJIMAHM 
KOHIWeHTpalluH WM pajMyca KaTHOHOB Ha (PHKCHpyeMble YNOMAHYTHIM MeTOJOM 
CBOHCTBa PpaHHUHbIX CJIO€B PaCTBOPOB XJIOPHCTHIX COJIeH WIeJIOUHbIX H LWleJIOUHO- 
3CMEJIbDHbIX M€TAJJIOB B 3a30paX MexKAY NOrpyKeHHbIMH B 9TH PaCTBOPbI OTPH- 
llaTeJIbHO 3apA2KCHHbBIMH KBapleBbIMH HMCKaMH. Kak H3BeCTHO, palHycC HOHO 
ompeyeiseT UX Noso*KeHHe B MHOTponHOM pszy (4). U3mepsuucp: 1) TommHHa 
rpaHH4HOrO CJIOA App, PaBHAA NMOJOBHHE TOJIMHHbI 3a30pa MexKy COJIM*Kalo- 
IWHMHCA JHCKaMH, MIpH KOTOPOM HauHHaeT HapyllaTbcA THA pOMHaMHyeckH!t 
3aKOH BbITeKaHHA BASKOM MKUAKOCTH — ypaBHeHHe Cretbana — Pelinombyca:! 
2) OTHOWeHHe TpaHHYHOH BASKOCTH, H3MePeHHOH CKOPOCTbIO OTPbIBa JHCKOB 
K OOBEMHOH BASKOCTH ‘%o/q; 3) TOJULHHa OCTATOUHOTO CJIOA, PaBHaH MOJOBHHE 
CJIOA PaCTBOPa, HeBbKHMAIOWerOcA H3 3a30Ppa MeXKAy WHCKaMH 3afaHHOW Ha~ 
rpy3koH (no 8 KI/cm?) 3a Bpema ompegeteHua (oT 3 yo 9 yac.); 4) comporus- 
JIeHHe YTOHbINeHHIO OCTATOUHOFO CJIOA, NOKa3aTeIb KOTOpOro 


, , 


rig ie (s, ax) 5,,) 


C4 — Ce 
ee Asan — oe 
Pe Avwix UW Aya — TOMUMHbI OCTATOUHBIX CIOeB MPH YAeuIbHbIX Harpy3Kax 9, 
” 5 t Cees | 
H Oy; 5) OespasMepHbIli Koad PuuUNeHT TpanuuHOrO saryuleHusa mec a 


re tor — BPeMA OTPbIBa OMHOTO WUCKa OT Apyroro Mp HOPMaJIbHOM OTPbIBAlO-| 
IeM HalpAXKeHHH 957; 6) packHHHBalollee JaBeHue (°, °), oTBeuaroLee paB- 
HOBeCCHOH 4acTH OCTaTOUHOrO cI0A. Bpwio noKa3aHo (°), YTO TOMLIHHAa OCTaTOUHO- 
rO CJIOA PacTBOpPa IIeKTPOJHTa Mp NMoMnepeMeHHOM Harpy>xXeHHH U pasrpyxe- 
HHH YacTH4yHO OOpatuma. IIpuuumasocb, uTo yqebHad Harpy3kKa, CoxKHMaIONat 
PaBHOBeCHy!0 YaCTb OCTATOUHOFO COA, PaBHa PaCKJIMHUBAIOWLeMy JaBJICHHIO. | 

TouujHHa Ppanu4yHoro COA HCCIeEMOBaHHbIX PacTBOPOB He MpeBbiluaeT 0,35 ie 
MH YMeHbIUlaeTCA C YBeEIMYCHHEM Harpy3kH. Arp paCTBOPOB AByXBaJICHTHbIX HOHOB: 
CyUIleCTBCHHO MeHbllle, YM OJHOBAJICHTHBIX. Y KaTHOHOB OJHOM BaJsIeHTHOCTH 
TOJIMHHA TpaHH4HOrO COA BO3pacTaeT C YMeHbIUIeHHeM HX payuyca, T. e. 
C yBeJIM4eHHeM THpaTalluu MOHOB (cm. Tau. 1). TlocmeqHaa 3aBHcHMocTb oT- 
YeTIHBee BbIPakKeHa Y OAHOBAJICHTHbIX KATHOHOB, eM Y JIBYXBAJICHTHBIX, UTO: 
OObACHHeTCA Ooslee 3HAYHTEIbHbIM H3MeHEHHEM payMyca MOHOB H, coorTBeT- 
CTBCHHO, Tufpataluu B pany Li*—Cs*, uem B pany Mg?*—Ba?*. C nosniue- 
HHeM TeMMepaTypbl App yMeHbllaeTca Hu mpH 60° pasnmuue MexKay HoHaMH 
CHWKaeTCH =HWKE pelea  YyBCTBHTeJIbHOCTH MeTofa (+ 0,01 p»). Hpu- 
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PocT BASKOCTH B TpaHHYHOM CJIO€ 3aBHCHT OT TOJIMHHbI nocmeqHero (1, 2), 
Muterpabuble 3HayeHHaA 7/4, W3MepeHHble OTPbIBOM JHCKOB noc. ux 
KOHTaKTa B TeyeHHe 10—60 MH. pH KOHTAaKTHBIX JaBsenua 0,2—2,0 xT/em? 
YBeJIMUMBAIOTCA C MOBbILWeHHeM KOHIEHTPallMM pacTBopa, HO Kora nocieqHaA 
Hocturaer 5—10 mr-aKp/i, ee JaibHelilliee H3MeHeHHeE MaJIO BuHseT. 

IIpH nocrosHHOw Hu3KOli KOHWeHTpalMu pacTBopa yBemMyeHHeE payuyca 
KaTHOHA BbI3bIBaeT YMeHbIeHHe TpaHHYHOH BASKOCTH, YTO KaYeCTBEHHO COOT- 
BCTCTBY€T H3SMCHEHHIO SJICEKTPOBASKOCTHOPO SekTa B 3a4BMCHMOCTH OT 3J1eKTPO- 
KHHeTHYeCKOrO NoTeHuvata. Tak, mpH 20° nocse KOHTaKTa JMCKOB B TeueHHe 
30 MHH. No Japnenuem 1 xKI/cm? 7%,/y 0,01 N pactsopos LiCl, NaCl, KCl 
w RbCl paBuyb coorsercTBenHo 4,6; 4,2; 3,3 u 3,0. 
ff 


ZU we 60 TE OO 


Puc. 1. Bauanue Temnepatypbl Ha Puc. 2.¥3apucumMocTb TOHHHEI OcTaTOU- 
KOSpPuUHeHT PpaHuyHoro 3aryule- Horo cos 0,01 N pacrBopos svieKTpown- 
HHA paCTBOPOB 93VJICKTPOJHTOB B TOB OT pafuyca KaTHOHOB HM Harpy3KH. 
3a30pe MexKy MOBepxXHOCTAMH J — OfnoBasIeHTHbIe KaTHOHbI, o, = 0,2 
KBapia. ¢,,=30MuH.,6,,=1 KI’/c?, KT /cm?; 2—tTo xe, 6, =1 xr / cm; 
Gor —- 0,08 KI /cm?. 1— NaCl — TO *Ke, ce = 2,0 KT i cm?; A IByX- 
100 mr-sKB/a; 2—CaCl,— 10 BaJIeHTHbI€ KATHOHBI, 6,, = 0,2 KI / cm?; 


Mr-9KB / 1; 3 — NaCl 10 mr-9kB/a1; . 
GEV ICH AG; meesuespon tb NACI coe tous eee cain eg SEY, CMP: OOO 


4 mr-aKB/s1; 6 — H,O BaJIeHTHbIe KAaTHOHbI, 6, —1 KT / cm® 
(kpuppile J—5 — mnpu 20°, xpuBasn 
6 —nmpu 60°) 


Tloppuuenve TeMMepaTypbl OKa3blBaeT HeOAHO3HAYHOe BJIMAHHE Ha 7,/"n. 
B nepudepuyeckol YacTH PpaHHUYHOTO CJIOA MpHpoOcT rpaHW4uHOl BASKOCTH CHH- 
wKaeTca OpicTpee, YeM OObeMHAA BASKOCTb, H %o/7 YMeHbIlaeTca, HallpHMep 
y 0,005 N pacrsopa NaCl B 3a30pe Mexy AucKaMu, paBHoM 0,23 p, OHO CHH- 
xwaetcea oT 20 yo 80° c 2,1 yo 1,0. IIpu Tommune 3a30pa O1u3KOH) K 2 Aye 
3TO OTHOIeHHe HIM MaJlO 3aBHCHT OT TeMMepaTypbl HIM, Yallle, MOBbILIaeTcA 
c ee yBeuueHnem (y 0,01 N pacrsopa LiCl B sasope Ha 0,04» Oombute 2 Ayan 
pH W38MeHeHHH TemMepatypbi or 20 yo 90° mourn B 2 pasa). Hocnequee, 
Kak yxKe OTMeUaJIOCb JIA MHHepaJIbHbIX Maced (*), yKa3bIBaeT Ha Oosee BBICO- 
KHe 3HeprHiO aKTHBaHH TeyveHHA HM TeMIepaTypHBIM KOS@PHIUHEHT BASKOCTH 
B [TpaHHYHOM coe, ueM B OObeMe xXxKuAKOCTH. MuTerpabHble 3Haye- 
HUA %o/"n, W3MepeHHble Noce 3aaHHOTO BpeMeHH KOHTaKTa JMCKOB, Tak?Ke 
YBeIMUMBAaIOTCA C POCTOM TemMepatypbI c 20 no 80° noce 45 MHH. KOHTaKTa 
y 0,005 N pacrsopop KCI B 2,9 pasa, uTo OObACHAeTCA Kak OCcOOeHHOCThIO 
TemilepaTypHoro KOIpPPuUHeHTa BASKOCTH TpaHHYHOTO C/OH, Tak WH yMeHbILe- 
HHeM OCTaTOUHOTO 3a30pa MexKy AucKamu (cM. HHXxKe, a Takxe (?, *)). 
KospunuenT rpaHwuHoro 3arylleHHA, H3MepeHHbI Mocwe KOHTaKTa MH- 
CKOB B TeveHHe 10 MMH. H Oovlee, OYCHb YYBCTBUTeeH K 9/eKTpOHTaM. Kak 
BUHO u3 pu. |, y BOAHBIX paCTBOPOB Me?Ky KBaplIleM OH BO3pacTaeT C MOBEI- 
IeHHeM TeMMepaTypbl, KOHWeHTpalluH, BaJIeHTHOCTH H payuyCa KaTHOHOB. 
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Beauunna Y MoxkeT yBeJIMYHBAaTLCA BCJIeECTBHe 3aryileHHA TpaHHYHOTO COA, 
KaK B CJLy4ae UCCJeEOBAHHbIX paHee PaCTBOPOB 2KHPHBIX KHCJIOT B MHMHEepasb- 
‘upix' Macaiax (+, 2), wu Onarogapa yMeHbIeHHIO 3a30pa MexKy Auckamu. 13 
‘ypapHenusn Cretbana — Pelinompyca cueqyet, uTo ) — pyHKIHA Teomerpuue- 
cKoro (paKTOpa H Ip MOCTOAHHOM pajluyce JMCKOB OOpaTHO MpONOpUMOHAJIbHO KBa- 
gpaty 3a30pa. Iockoubky rpaHwunasd BASKOCTbC yBeMUeHHeM PauyCca KATHOHOB 
yMeHbIlaeTCa H Mp KOHWeHTpaltun pactBopa Bile 10 Mr-9KB/J1 MpakTHYeCKH He 
H3MCHACTCA, Heb3A paCCMaTPHBaTb UX BIMAHHe Ha) Kak CuleqCTBHe TpaHHyHOro 
garyluenus. C Apyroi CTOpOHbI, H3BeCTHO, YTO 9TH akTOpbl, TaK 2%e KaK 
‘YBeIMUCHHE: BaICHTHOCTH, MpHBOLAT K CxKATHIO AudpysHoro COA HOHOB (%, Ay 
Hakonell, l[pecTaBlieTcd HeBepOATHbIM, YTO C MOBBbIIMeHHeM TeMIepaTypbl 
BASKOCTb I'paHH4HOrO CJIOA BO3pacTaeT, MOSTOMY e€CTb BCe OCHOBaHHA MOJa- 
raTb, YTO yBelMYeHHe |, MpekcTaBeHHOe Ha puc. |, BHIsBaHO yMeHbINeHHeM 
3a30pa MexKy MCKaMH M B HCCJIeOBAHHbIX CHCTeMaX MOET CJIYXHTb MOKa- 
gaTeleM locjeqHero. 

ToumjuHa OCTaTOUHOFO CJION PaCTBOPOB IIEKTPOJIMTOB YMeHbIlaeTCA C YBe- 
suueHvem Temuepatyphl. [Ipu Masblx Harpy3Kax H TemMepatype 20° NoBbIleHHe 
KOHILCHTpalluH BHayase MpHBOAUT K BO3paCcTaHHIO Y TIYOOKOOUMILeHHON BObI 
yw OT B@JIMUMHbI, JexKalleH HW2Ke Ipefela YYBCTBHTeJIbHOCTH MeTOJla, JO 
0,1—0,3 &, a B JabHelituem (BbIte 7—10 mr-9kB/) He BUIMAeT Ha STY BEIMUNHY. 
B cayyae Harpy30K, He Mpepbilaroujax 1—2 KI /cm?, Ayu CHW2KaeTCA C yBe- 
JIM4eHHeM paluyca KaTHOHOB H, OCOOeHHO, C YMeHbIMeHHeM HX THApaTalluu 
(puc. 2). [pu 6onee BbicoKux Harpy3KaxX BJIMAHHe THApaTallMW CTaHOBHTCA 


He3HauYHTeIbHbIM H CBA3b MEKTY Ayu H PaWyCOM KaTHOHOB /, NpHOIM2*KaerT- | 


CA K MpOCTOH 3aBHCHMOCTH Bua: Ayu = ky—R, fx, THe k, — MocToxuHag, 
YMeHbIlalolllaicad C MOBbIIMeHHeM BaJIGEHTHOCTH HOHOB, TeMMepaTypbl, Harpy3kKH 
MU CO CHH2KeHHeM KOHIeHTpalluu pacTBopa Huxe 10 mr-3KB/s1; k, — MocTOAHHAaA, 
O1u3Kad K HYJIO Mp BbICOKHX Harpy3kax. MeuHblilad ToJIMMHa OCTaTOUHOTO 
CJIOA PpaCTBOPOB JBYXBaJIGHTHbIX KAaTHOHOB, eM paCTBOPa OJHOBaJIeCHTHBIX, 


‘COlIaCyeTCA C COOTHOUWeCHHeEM TOJIULHH TUuppy3Hbx CJIOCB HepBbIX H BTOPbIxX 


MOHOB. 


Ta6Oauua 1 
Bamanve pafuyca KaTHOHOB, KOHUeCHTpauuu pacTBopa H TeMMepaTypbI Ha Poy (4) 
TIpH HOPMaJIbHOM JlaBmenHu 1 KT /cm? 


% | Konuent- | 
Bee paeteopalh “LICL | Nacl,| Ket || Rpel | MgCl: | Cac, | “Bach, 
MI-9KB/.JI | 
- 20 10 Oe | OAS 1 On FO) 44) OR ORO 0,09 
40 1 0,41 0,08 | 0,06 — — 0,06 0,07 
10 0.19100, 09' 420) 08. 12.0; Oc OSs (LOLUse 0,07 
100 dks) O52, |) Ox AG _ Ores 0,09 
60 4 0,05 | 0,04 | 0,04 — — 0,04 0,03 
10 0,08 | 0,07 | 0,06 OROGR OROGH MOROS 0,06 


Kak 4u CJIEQOBaIO OMKUATb, PaCKJIMHHBalolllee aBJIeHHe HCCJIEMOBaAHHBIX © 


Pacrsopor NOBbIMAeTCA C YMCHbIMeHHeM PaCCTOAHHA M@EXKLY TBEPAbIMH TeaMH 
{puc. 3). OHO TakxKe yBeJINUMBaeTCA pH YMeHbIWeHHM paguyca KaTHOHOB 
MH Mepexojle OT JBYXBaJIeHTHBIX HOHOB K OJHOBaeHTHIIM. B cayyae masbix 


S3a30POB Pa3JIMUHe Mex] yY HOHaMH, N0-BHJHMOMY, CrJlaxxXUBaeTCA; He UCKJIIOUeHO, | 


OAHaKO, YTO MOCeqHee 3aBHCHT MH OT CHHXKeCHHA UYYBCTBHTeIbHOCTH MeTOsa. 

Buuanue pakuyca KaTHOHOB OTUETJIMBO CKa3bIBaeTCA Ha COmpOTHBIeHHH 
YTOHDUICHHIO OCTATOUHBIX COB (pHc. 4). MHTepecno, ro yBem4ueHue paguyca 
OMHOBACHTHEIX KATHOHOB BbISbIBAeT MOBbILWEHHE Eg, 5, BTO BPeMA KaK OHO 


IPHBONMT K MaeHHio PaCKJIMHMBalollero AaBseHus. Tloppmienue narpy3Ku 
HU, COOTBCTCTBCHHO, YMCHbINeHHe TOJUHHbI OCTATOUHOFO COA MPHBOAUT K BO3- 
PacTaHHlO eo CONPOTHBeHHA yTOHbWeHHIO (Tabu. 2). : 

Morne onucaHHble 3aKOHOMepHOCTH MOFYT ObITS HCTONKOBaHbI Ha OCHOBe 
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TadOauua 2 
ConpornByienHe yTOHbUIeHMIO OcTaTOYHEIX cwoeB 0,01 N pacTBOpoB 
SJIEKTPONHTOB TIpH 20° 


Gy 0,2— Gy 1,0— Op 2,0— 
—2,0 KD ]cm? —4,0 «DJcm? ~4,0 KT|cm? 
ONEKTPOMUTHI 
Ayn E, KT [cm? A’ wn E, KT /cm? yon Ws KT [cm? 
LiCl 0,24 3,6 0,20 4,6 epilat ono 
NaCl OMS 0,8 Os 42 6,0 0,09 6,7 
KCl 0,42 wou 0,410 9,0 0,08 10,6 
CaCl, 0,08 4,1 0,07 8,4 0,06 ORG 
BaCl, 0,08 4,0 0,06 9,7 0,04 17,0 


COBPeMEHHHIX TpelcTaBJIeHHH O CTPpOeHHH HM TOVJIMHHe WHdpy3HbIX coeeB H UX 
B3aHMOJeHCTBUH, OMHAKO JWI OObACHEHHA BIMAHHA Paluyca HOHOB, ocoGeHHO 


QM 


G05 


G10 Us Uy 


i 
Ug 0 (me-3k6/a) —— 


a 


Puce. 3. PackmuuuBaloulee jaBueHne 
PaCTBOPOB 93VJICEKTPOJIHTOB B IIIOCKHX 
3a30pax MexK]y MOBEPXHOCTAMH KBap- 
ta mpu 20° (A, — nomospuna paBHoBec- 


Horo 3a30pa). 7 — LiC!— 10 mr-axB/.1; 

2 — NaCl — 10 mr-sxs / 1; 3 — KCl — 

10 mr-akB/a1; 4— NaCl — 1 mr-9KB/.1; 

5 —CaClz —10 mr-3KB/J 

Takux Kak Li* u Na™, HeoOxoquMo IIpHBeub TakxKe MpelcTaBseHHe O rupata- 
WHH HOHOB. Suepruv CBA3H HOHAMH MOJICKYJI BOB, JIe#Kalluyx BHEe nlepBou ccpe- 
pbl rujyipaTHou o6O1OUKH, COCTABJIA€T HeE3SHAYHTeJIBHYIO YWaACTb ooule 3HeprHuu 
ruypatauun (1). HeyquputesbHO MOSTOMY, YTO IPH MaJIbIX KOHTAKTHBIX JaB- 
JIGHHAX THApaTawuA WOHOB B TpaHHYHblx CJIOAX MO2KET CYITECTBCHHO BJIHATb 
Ha CBOHCTBa 3THX cJI0eB, B TO BPpeMA Kak IIPH OTHOCHTeCJIBHO BbICOKHUX JaBJIe- 
HHAX ee POJIb HeBeJIHKa. 


Puc. 4. 3aBHCHMOCTb COMPOTHBICHUA yTOHb- 
WeHHIO OCTATOYHOFO COA PaCTBOPOB 93/1eKT- 
POJMTOB OT paquyca KaTHOHOB (Temnepatypa 
20°). 1 — 3aBHCHMOCTb OT paquyca OHOBa- 
JICHTHBIX KaTHOHOB (KOHUCHTpauna 
10mr-9kB/1), 2—TO Xe JByXBaJI@HTHBIX 
KaTHOHOB, 3 — 3aBHCHMOCTb OT KOHIeHTpa- 
uuu pactTBopa LiCl 
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Jloxrnagn AkaweMuH Hayk CCCP 
4958. Tom 121, Ne 2 


TEOXHMHA 


B. fl. KPOTOB 


KJIUMATHYUECKHE 3AKOHOMEPHOCTH COBPEMEHHOrO 
PA3MELJEHHA MECTOPO)KAEHHM DKEJIESA MW AJIFKOMMHHA 
HA 3SEMJIE 


(IIpedcmasaeno axademuxom A. T. Bemexmunoim 26 III 1958) 


Buarofapa cBoei reoxXHMM4eCKOH GOuIM30CTH 2Kele30 WH aJIIOMMHHM MIpH BbI- 
BeTPHBaHHH B Pa3HbIX KJIMMATHYeCCKMX YCJIOBHAX MUPHPYIOT HM HakallIMBalorcA 
HepeAKO COBMeCTHO, OOpa3yAH MO TpOMMKaMH CMellaHHble THMepreHHble Me- 
CTOPOXKeHHA B BUZe WaTepHTHOH KOpbl, KOTOpad MIpH CMeHe KJIMMaTa B TopH- 
30HTAJIbHOM HM BepTHKabHOM HallpaBJICHHAX CaMa pa3pyllaeTCA, Japan Hayao 
JI@JIOBHaJIbHbIM OOJIOMOUHBIM, O3CPHbIM H MOPCKHM MeCTOPO*XKJeHHAM OOJIH- 
TOBBIX 2KelesHbIX py Hu OoKcuToB. IlostTomMy OHH paccCMaTpHBaloTCA HaMH 
BMecTe. Oppy3HBHO-ocaouHble MecTOpOxXeHHA, TeHeTHYeCKH He CBA3AHHbIe C 
KJIMMaTOM, HaMM He pa30upalorTca. 

Bonpoc 0 3aKOHOMepHOCcTAX KJIMMaTHYeCKOrO pa3MeleHHA MecTOpOxKeHHH 
*Kele3a H aliIOMMHHA UMeeT AIMHHYyIO ucTopHto. IlpuypoueHHocTb JaTepUuTHBIX 
MeCTOpOKAeHHH K 30HE TPOMHKOB Oblla yCTaHOBJIeHa elle B MpOLWWIOM CTOVJe- 
THH (”). B HacToAuleM cTOMeTHH Hal STHMH BOMpocaMH paOoTaIH pA Uuccuie- 
Hopatenei (',?,8 4°), Ho oco6eHHo MoxpobHo paspabotan ux H. M.. Crpaxos 
(4°) Se eb y xin (>). 

B passutue paOot H. M. Crpaxona u JI. B. Pyxuya mbt ucnomb3soBasu 
COCTaBJICHHbIe HMH KapTbl WIA MOYYeHHA TIpelcTaBJIeHHA O pa3MeleHHH Tru- 
MepreHHbIX MeCTOPOKMeHHH *Kele3a WH aJIOMHHUA Pa3HbIX MepHOOB BOSHHKHO- 
BeHHA Ha COBPeMeHHOH MOBepXHOCTH MaHeTbI. C sto wembio T. UW. 3orosa 
Pa3MeCTHJa MOIO%*KeHHE JKBATOPOB H MOJIOCOB ApeBHHX MepHOAOB Ha COBpe- 
MeHHOH YreorpaduyeckoH Kapte. Ha nomyyueHHoli uarpamMe, HecMOTpaA Ha 
HeCOMHEHHY!O CX€MATHYHOCTh CpeHero MOMOKeCHHA YKBATOPOB HM MOVJIHOCOB, 
SICHO BBICTyMaeT MepemellleHve HX HM BMeCTe C TEM MH KJIMMATH¥UeCCKHX 30H B HC- 
Topuu Seman. Ovenb HarIAQHO BbIeIAeTCA MOMOKeHHE OCH MeHAYAALMH 9KBA- 
TOPHaJIbHbIX MIOCKOCTeH, BOOOParKaeMble KOHI{bI KOTOPOli HaxOJATCA B palione 
0. CymaTpa u B paiione Cpequeli Amepuxu. Ilonoxenne sKBaTopoB HM MOmI0COB 
B CHJlype, TpHace MH lope Jerko HHTepMouupyercaA Ha COCTaBIeHHOH JMarpamme 
(cM. puc. 1). 

AHaIM3 paCMOO%KeHHA SKBATOPOB MO3BOAAeT BbIBeECTH 3aKOHOMepHOCTH 
PasMeleHMA THMepreHHbIX MeCTOPOKMeHHH *Rele3HbIX py u OOKCHTOB Ha 
COBPeMeHHOH MOBEPXHOCTH MaHeTH. ITH BEIBOALI OasupyioTCA Ha yCTaHOBJICH- 
HOM HaMH CBA3H MexKLy KIMMATOM H reHeTH¥YeCKHMM THNaMH MecTOpoxeHuit 
xKeNe3a H aiOMMHUA. YCTaHOBMeHO, YTO MeCTOPOMKAeHHA NaTepHTOB O6pa3sylor- 
CA B YCIOBHAX TPOMMYeCKOrO KIIHMAaTa, a MECTOPOXKAeHHA OOJIOMOUHBIX 2Kee3- 
HbIX Py H OOKCHTOB H M€CTOPOXAACHHA OOMHTOBLIX 2KeMe3HbIX Py — B cyOTpo- 
MMYeCKOM H B MeHbilleH CTeMeHH B YMepeHHOTeMOM KAMMaTax, MyTeM pa3MbIBa 
KOpHEI. 

JlatepHTHaA Kopa BbIBeTpHBaHHA MOKeT pasBUBAaTbCA B TeueHHeE pxjfa reo- 
JOPHYeCKHX NepHOMOB, B Cly4ae, CCM YCIOBHA OOpasoBaHuA ee He H3MeHATCA. 


Oua coxpaHxeTca nox BOJOHEIPOHHILaeMbIM NIOKPOBOM IIOKPbIBUIMX €€ MOPCKHX 
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WIM KOHTHHEHTAJIBHbIX OCANKOB HM Mocule Mepexofa pernona B Apyry!o KsuMa- 
THYeCCKyYIO 30Hy O6e8 3aMeTHOTO M3MeHeHUA. 

Ha nopepxuocTu miaHeTbl uMeloTes Ba OespyNHbIX OBasla, MpescTaBssato- 
HIMX MOULANH BOKPyT CeBepHOrO H 1O%KHOFO MOJIOCOB, OrpaHHYeHHBIX momap- 
HBIMH Kpyramu. B ux mpesenax BBY HUSKOL cpeqHerosoRoli TeMIepatypbI 
PyHooOpasopanne He HaGOsogaetcx. B mpegenax MIoWaykeH, OrpaHHueHHbix 
70° c. w 1. IW. H rpanuuelt nonoxennsa SKBaTOPOB Pa3HbIX 9IIOX, OOHHMAIO- 
MMX YMepeHHOXOJOMHbI, NyCTHIHHBI nH yMepeHHOxKapKuli KIHMATHI, Mpote- 
KaJIM OTHOCHTEIbHO ClaOble MpOlecchl NOJ30IMCTOrO BHIBeTPHBaHuA,— OHH H 
‘OOYCIOBINBaIH cma6o BEIParKeHHoe pyooOpa3soBauHue. 


N 
180 150 


Puc. 1. J[varpamMa u3MeHeHHA NONO*KeHUA SKBATOPOB B uCTOpHu Seman. IIpeznonarae- 

MbI€ MOJIOXKeHHA 9KBaTOpa (a) u 70-H napannenu (6): 1 —B KeMOpun, 2 — B peBOHe, 

3 — B BepxHeM Mavieo30e, 4 — B Meny, 9 — B Maweorene, 6 — B HeoreHe; 6 — Mpesno- 

WaraeMble MOMOMKEHHA MOOCOB; a¢ — 2KeNe3Hble pyfbl; 6 — OoKcCUTHI; 26 — reocuHKsIH- 
HaJIbHbIe OOKCHTHI 


IIpouecchl aTepuTooopasoBaHUxA CoBepllaIHch B TeYeHHe BCel HCTOpHH 
~Semsm c Havasia KeMOpuiickoro nepHogxa. B npegxenax KombleoOpasHoli 30HbI 
_9KBaTOPOB, OrpaHHYeHHOM NOO2KeHHeM UX B KeEMOPHH HM B COBpeMeHHOM TlepHore, 
TPONMYCCKHH KMMAT Ha MpOTAKeHHM TeOMOPHYeCKOM HCTOPHM FOCHOACTBOBAL 
_ HEOJMHAKOBO Josro:HavOosee MpOOM2KUTEIbHOe BPEMA OH CYULeCTBOBAI B palione 
oceli MeHTyJIAWHH, le, B CYUJHOCTH, OH COXpaHsAeTcA C KeMOpHA H NO HacTOR- 
uyero BpemeHH. B aTHx palioHax JlaTepHTHAA KOPa BbIBETPHBaHHA OTIMYAeTCA 
HaHOOJIbIUeH MOILHOCTbIO, MocTuraiouleH MecTamu 150 mz Ona, HecoMHeHHO, 
HMeeT pa3JIMUHbIi BO3PaCT B OTJ@IbHBIX MecTax. OjHakoO aOcoJOTHaA BbICOTAa 
MeCTHOCTH 3/[eCb B pe3yJIbTaTe TEKTOHHYeCKHX UPHYHH MperepneBalla u3Me- 
HCHHA PaSHbIX 3HaKOB, BCJIeCTBHe Yero MaTepHTHAA KOpPa BHIBETPHBaHHA Me- 
CTaMH pasMbIBalaCb, JaBaJla OOJIOMOUHBIe, MepeoTsoxKeHHble MeCTOPOKeHHA 
OoxcuTos. B TakKHX MeCTaX MBI JOJIXKHbI O%KUJaTb MeCTOPOAKMeHHA MOPCKUX 
OOJIMTOBbIX %Kee3HBIX Py. 

B mectax tWepeceyeHud 9KBaTOPOB Ooviee ApeBHHX MepHooB, Te 3semHas 
KOpa HCIbITala HEOMHOKPaTHO MpoOlecch! HacTOPusMa HM palMasbHble paspbIB- 
HbIe JUCIOKAMH, BePpOATHOCTh COXpaHeHMA JaTepHTHOH KOPbI BbIBETPHBaHHA 
insitu sABamerca, eCTeCTBeHHO, MHHHMaJIbHOH. SaTO B TaKHX MeCTaX BMeCTO 
Hee JOJUKHbI HAXOMHTLCA MeCTOPOXAR CHUA MOPCKUX OOJMTOBHIX WKeMeSHEIX PY] 

| HIM pybI OOOMOUHOrO THTA. Taxow y3eul pyoo6pasopanna HMeeTCA B palioue 
CesepHolt Ppanunu u IOxnol Anraun u Sanaquot Vepmanun, rae mepece- 
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KaloTCaA 9KBaTOPbI BepXHeHaleO30HCKOrO, MeJIOBOrO HM MaJleOreHoBoro BospacTa,. 
K roro-3anajly H 1OFo-BOCTOKy OTCIOa OHH OOpasylOT 3OHBI, Fe IKBATOPbh 
9THX 39TOX NpOxosMM BOH3H ApyrorApyra. B mpefetax 9THX 30H HaxoMATCH 
MeCTOpOXAeHUA *XeesHEIxX py Ppanuuu, TepmManuu u Auranu, OTHOCAUMEC 
K OpAOBMKy, eBOHY, KapOoHy, MepMu, lope, Mey M MaleoreHy. OHM mpey- 
CTaBJICHbI UaCTbIO MOPCKMMH, a YaCTbIO KOHTHHEHT@JIbHbIMH OTJIOXKCHHAMH.. 
K KapOony B aHHOM perHvoHe OTHOCATCA CHePHTHI B YIVICHOCHBIX OTJOKEHHAX: 
Tepmanuu u Aura; kK JOpe — MHOFOUNCJIeHHble MeCTOPOMKMeHHA 2KeJeSHBIX: 
py Kanpaeuga (Anraua), Ulpa6cxoro Aub6a, PpaHKOHCKOk IOpbl, MHHETOBBIC 
pyae Opanun u TepManuu; kK Mely—xeesuble pyAbl SaiburutTtepa, Bext- 
xelima, AmOepra u gp. ((epMaHua); K Maneoreny—Oo6osble pyb Tepmannui 
u Ilpetimnapuu, Kpeccen6epra, Od@ena u Pelina. 

Ouenb OoraTbl MeCTOPOXACHHA WKeMe3HbIX Py HM OOKCHTOB 30HbI TPOMMMKOB: 
KeMOpHA, CHuIypa WM eBoHa, NpoxosuBliMe uepes CKaHAMHAaBCKUH MOsyOCTpoB,, 
Ypa uv Cu6upb, c OfHOM cTropounl, uv Bomb CHA u Tpenmanqun — c Apyron.. 
Ha BocrouHom ckoHe BasiTHicKoro WluTa NOX KeMOpHeM MH Ha BepXHeM J[eBOHE: 
COXPaHHJIMCb yUaCTKH JIaTepHTHOM KOPbI BbIBeETPHBaHHA C MeCTOPO?*KCHHAMH | 
6OKCHTOB H XKee3HbIX py OOMOMOUHOFO THMa HMxHerO KapOoua. Ha Cepep- 
HOM, CpejHem u IOxuHom Ypase waTepHTHad Kopa NOKa He OOHapyxeHa, HO 
HMeIOTCA KpYIHble MeCTOpOxXKTeHHA OOOMOUHDIX OoKcuToB (Kpacuas [lanouKa) 
HM OOJIMTOBBIX py NeBoHCKoro nepuogza. B Cu6upu B KeMOpun oOpasoBasocE: 
ByKcoucKoe MecTopox enue GoxcuTos. B Teyenue BepxHero Maeo30a 30Ha Io- 
uiapHoro Ypaua Haxofusiacb yxKe B TipefeaxX CyOTPpONHKOB WH B yYMepeHHO 
*KapKOM KJIMMaTe, TaK Kak Ha Ileyope BOSHHKM OOLWIMpHbIe MecTOpOxK,eHus 
yraeli Cc BKJIOUeHHAMH CHepHToB. B BepxXHeM Masleo30e SKBaTOpP NpOXxoHw 
yepe3 palioH Kypckol MarHHTHOHM aHOMaJIHH H Jajiee Ha BOCTOK Yepe3 CpeHIOKe 
Asuro ([Tuccap), yepe3 Cpequni u lOoxupiit Kurant. | 

Slecb MMelOTCA MeCTOPOXeHHA OOKCHTOB NMepMH — KapOoHa, CBA3aHHbIe 
C YIOJIbHBIMH MeCTOPOXAeHHAMH, HW MeCTOPOXKACHHA OOJHTOBbIX KeJeSHbIX 
py. Baomb 3anaqnHoro Oepera CIUA ocafounble OoHTOBbIeE pyAbl MopcKore 
THMa OTHOCATCA K KeMOpHtio Ha JlaOpayope, B Annasauckol 30He —k OpOBHKYy 
(Komutor). 

SamayHoe moGepexbe CepepHow AmMepukKH B Te4yeHHe Me30-KaliHO30H Ha- 
XOJHJIOCb B 30HE TPONMHKOB B 3TNOXH TpHaca, IOPbl, Meyia WM MaleoreHa. 3yecb 
COXpaHHJIMCb OCTATKH JlaTepHTHOM KOPbI BbIBeETPHBaHHA Ha MaccHBe HedbeHHO- 
BbIX CHeHHTOB B ApkaH3ace, OCaOUHbIe MeCTOPOXKAeEHUA XKeMeSHbIX py u 
OOKCHTHI 1O%KHOH OKpaHHb! AnmMalavelt, CpeqHeSOWeHOBble MOPCKHe OOJIHTOBBIE 
pyaet Texaca u Jlyu3uanbl, *KeresomapraHueBble pylbl AnnamaucKolt JONMHBI, 
OOJIOMOUHbIe OOKCHTHI MasleoreHa (30leHa) ApKkaH3aca. 

Meso030licKo-MaJleoreHoBad 30HA TPOMMKOB MpOxoAUT OT aHnrvio-cpanty3- 
CKOrO MecTa NepeceyeHHA SKBATOPOB Ha BOCTOK Yepes Tepmauuto, [IBeinaputo, 
Mranmio, Batkanckue crpanbl, UexocnopaKuio, Bexrpuio, Pymprnuio, wxKHYIO 
uactb CCCP, Typumio, Ilaxucran un Vuguio. K nei mpuypouenbi mecropoxye- 
HHA OOKCHTOB, BO3PpacT KOTOPHIX KoNeONeTCA OT Jleliaca MO BepXHerO Mema. 
B CCCP mectopoxfienua OoKCHTOB B cyOTponHKax 3TOH 30HBI H3BeCTHHI B Cu6u- 
pu (Cananp, Enucelickui Kps2K) H wWHpoKO pacnpoctTpaHeHbI Ha BOCTOUHOM 
cKmoHe Cpequero u IOxxoro Ypana u B CepepHom Kasaxcrane H OTKpBITBr 
B TMocwleqHHe rowbl Ha YKpanHe u B Cpeguelt Asun. 

MuorouncseHHble Me€CTOpOARMeHHA %ee3HbIX Py MOpcKOrO THNa Tol xe 
3OHbI TPOMMKOB HMeloTcA Ha Pycckoli natTsopMe, a HMeEHHO MedIKHe MecTOpox- 
Menus topexoro (lopbkosckne, JIunenkue) u MesoBoro (XonepcKoe) mepHoyzoB 
Hu o3epHbie Ha Kapkase (Maka). Ha BoctouHom ckone Ypana mectopoxjennsa 
MOPCKHX OOJIMTOBBIX 2KeJIe3HbIX Py OTHOCATCA K BepXHemy Memy (AsiTcKoe, 
Myraiicxoe, Mapceatckoe u mp.). Onn pacnomaratorca B KpaeBOH 4acTH SOHBI 
TPONHKOB IepMO-TpHaca, a HeaBHO OTKpbiToe KamnaioBcKoe mecTopoxeHHe 
Sanaquol Cu6upH BosHUKIO B Mpekenax yMepeHHo *KapKOH 30HbI. B 1oxKHOii 
yacta CCCP useecrna [Ipuasopcxaa rpynna mectopoxyennit (Kepuenckoe)} 
B 30HE TPONHKOB MeJIOBOM MH NaweOreHOBOH 93m0x. 
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Ha mpofomkenuH TOH 2%e KOMMJIeKCHOL 30HbI Me30-KaliHosolicKoro Tponu- 
“YecKOrO MOACa HaXOJATCH MHOTOUMCJICHHbI€ MeCTOPOXeHHA XKeNeSHbIX py 
uw OokcuToB B Muaun, Ha SonpeKux ocTpopax, B Asctpanun. 

B HeoreHe MH B HaCcTOsillee BpeMA SKBaTOpP IpoxoguT yepes AcbpuKy. 3yecb 
“HMeeTCA THIMMUYHO BbIPaxKeHHad JlaTepHTHaA KOpa BbIBeTPUBaHuA — Ha oO. Jloc 
u B Konaxpnu. 

IOxuHee 9KBaTOpa MpHOpexHad yacTb Sanaguol AdpuKu noKppira saTeput- 
HOH KOpoH BbIBeTpuBaHuA. B stom patione umetwrcs, no Jw6ya (7), B maryHax 
HW 3aJIMBaX OKeaHa MePeOTJIOXKeHHbIe JATePHTI C OOJIHTOBbIM CTPOeHHeM, CocTaB 
-KOTOPBIX OvIM2Ke He U3y4eH. 

Takum 00pa30M, MOXKHO OTJHYaTb Ha MWlaHeTe MOOKeHUA PYAHOM KONb- 
WeoOpasHol 3OHbI HM WByX Oe3pyHbIX OBasIOB. B mpesemax MepBoli CoBeplieHHO 
OMpekeeHHO BbIJeIAIOTCA MOMOChI H Y3JIbI NOBbILMeCHHOTO pyJOHaKOMeHuA u 
OespyHble yyacTKH, re pyooOpa3s0paHve He MOrIO MpoHsoliTH BCeACTBHe 
-HaJIMUHA B pasHble 3TOXH pa HeOMArONpHATHHIX TeoorHyecKHX (hakTOpoB 
/(OKeaHbI, TOPHbIe xpeOTHI, MyCTHIHN). 

TlocrpoeHHad JHarpaMMa MOJIOX%KeHHA Y9KBATOPOB AaeT MpelcTaBeHHe O COB- 
Pe€MeHHOM pa3MelleHHH Ha IWlaHeTe THMepreHHbIX MeCTOPOKMeHHH XKeesa Hv 
aJIIOMHHHA B BAe Mouoc HM Y3JIOB, BOSHHKIUMX C KeMOpHA, a TakxKe O MecTax 
BO3MOXKHOrO OOHAPyXeHHA HOBbIX MeCTOPOXRJeHHH Tex Ke NepHosoB. Oua Tak- 
Ke CBHJeTeIbCTBYeT O HEMPepbIBHOM XOJe Tpollecca MaTepHTOOOpa3s0BaHHA 
BO BpeMeHH TO TpOMMKaMH HauHHaH C KeMOpHA, XOTA HM He BCIOLY coxpa- 
HHBUIeEMCA B IpOCTpaHcTBe. 


Tloctynuso 
| 24 III 1958 
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M. K. MHXAHJIOB 


CCJIEXOBAHHE OKCH-NPOW3BOJHbIX KOPHYHOM KHUCJIOTHI 
B ,.TABAKE METOJOM XPOMATOPPA®HH HA BYMATE 


(Ilpedcmaeaeno axademuxom A. JI. Kypcanoeoim 28 III 1958) 


B ouoli “3 mpexkHuX HalHx paOor (') MbI yKa3aIH, YTO MOMM@eHOMI B 
‘TaOake, Ha OCHOBaHHH HEKOTOpbIX peakIMii MOryT ObITb pa3eJeHbl Ha [Be rpyli- 
Mbl: a) (aBOHOBble NpOH3BOAHbIe H 6) KOPHYHOKUNCIble NpoHsBOsHbIe. B Tok 
“Ke paOote OblwIH COOOUIeCHbI pe3ybTaTbl HaWIMX OMbITOB MO UAeHTupUuKaluH 
‘COJepKallUxXcA B TaOake MOJMPeHOMbHbIX COCAHHEHHU NepBoH H3 3THX JBYX 
rpyinm — (uaBOHOBbIX MpOWSBOHbIX. 

B jaHHOl paOoTe NpHBOAATCA pesyJIbTAaTbI HalIMX HCCJIeqOBaHHH MO BTOpOH 
rpyime nomHdeHOuIbHbIX CoeqHHeEHHH B TaOake. HcceqoBaHHe cosepxKalluxcsa 
B TaOake COeIHHEHHH ITOH Tpynnbl MpelcTaBIAeT HHTepec, TaK KaK MIpH 9H3H- 
MaTHY¥eCKOM OKHCJICHHH HEKOTOPbIX H3 HHX, HallpHMep, XJIOPOreHOBOH KHCJIOTE 
H [p., Woyu4aroTcA TeMHOOKpallleHHble IpOAYKThI, YTO CBAZAHO C OJHHM H3 Bark 
HeHUIMX KaveCTBeHHbIX MoKa3aTeleH TaOaka — ero UBeToM. Hecmotps Ha 93TO, 
“HallM CBeJeHHA OO sTOM rpynne cosep*KalluxcaA B TaOake COeAHHEHHH CoBep- 
IMe€HHO HeJOcTaTOUHb! HW pa3pO3HeHbI. 

lImyk (*) Bblqemum u3 TaOaKa OHO BeleCTBO, KOTOPOe OH CYHTAaeT PIHKO: 
3U0M fyOubHoro xapaKTepa. B ypyro paOore Wyk u Ilatuuuxui (* 
YMOMHHAIOT O TOM, YTO OHH CYHTAIOT BeEPOATHBIM MIPHCyTCTBHe XJIOPOreHOBO! 
KHCJIOTbI B CBOOOJHOM COCTOAHHH B HCCJIe€OBaHHOM MMH TaOakKe BOCTOUHOrG 
Tuma. 

Ita KuCOTa Oba, OHAKO, HeHTHpuuNpoBaHa Kenurom u JJopom (?) B 
OMHOM CBOOOJHOM OT HHKOTHHa BapHeTeTe TaOaKa. B GOoulee mo3qHee BpeMs 
Takxe CooOMalocb 06 OOHapy*KeHHH XJIOPOreHOBOH KHCJIOTbI B CBOGOXHOM CoO: 
CTOAHHH B pa3sJIHUHbIX TaOaKax (°,°). B paGOore (*) mpl npeqnonomuH HaH4He 
B HCCJI@MOBaHHbIX HaMH TaOakaX JBYX IHC-TpaHC-H30MepoB xXJIOpOreHo- 
BOH KHCJIOTHI. 

CpoOoquad KodeliHad KHCOTa B TaOaKe He Oba OOHapyxeHa (1-”). Kennr 
wu J\op (*) ukeHTHpuunpoBalH pyro KOMMOHeHT XJIOPOreHOBOli KHCJIOTHI, 
a HWMe€HHO XHHHY!O KHCJIOTY B cBOOoO,HOM cocTosHHH. UimMykxom u IlataunKkum 
(3), OWHakKO, He OblIO OOHapy2KeHO MIpHcyTCTBHe CBOOOHOH XHHHOL KHCJIOTH 
B TaOake BOCTOUHOrO THMA. 

M3 ynoMAHYTHIX JIMTepaTyPHbIX JAHHbIX BUHO, TO: a) O COCTaBe TeX MOU: 
(PeHOJIOB, KOTOPbI€ MbI OTHECJIH K MpOH3BOXHbIM KOPHUHOM KHCMOTHI, Haulin 
3HAHUA OPpaHHUMBAIOTCA JIMUb CBEJCHHAMH O HaIMUMH XJIOPOreHOBOH HW XHH- 
HOH KHCJIOT H OMHOM He MOJHOCTbIO HAeHTHPUUMPOBAHHOM [VIMKO3uJe; 6) KO: 
(beHiHawA KHCJIOTa B CBOOOXHOM COCTOAHHH B TaOake He Oblia HeHTHULH pOBaHé 
M B) XJIOporeHoBad M XHHHAA KUCJOTHI B TaOake BOCTOUHOTO THMa He OBWIP 
MeCHTHPULHPOBaHbI B CBOOOXHOM COCTOAHMH. 

B wactosulel pa6ote MbI 3alavcb Welbio, MObSyACb MeTOJOM OyMaxKHOl 
XpoMaTorpadun: a) u3yYHTb Mopobuee BTopyto rpynmy nowudeHombHbIx coe 
AMHEHHH B TaOake HM TeM CaMbIM OpOCHTb CBeT Ha POACTBCHHY1O CBA3b MEX} 
HMMM, a HCXOMA M3 STOTO, CHeMaTb MOMbITKY HX paseeHHA Ha Nos”rpynnl 
6) uqeHTHpuMpoBaTb CBOOOAHYIO KOdeliHy!0 KUCOTY B TaOaKe HB) IIpOBepHT! 
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akT HaJIM4HA XJIOPOreHOBOH H XHHHOM KHCJIOTbI B CBOOOMHOM COCTOAHHH B 
i0aKe BOCTOUHOrO THI. 

Jia uccleqoBaHult ObwiH HCNOMb30BAaHbI lpoObl OorapcKoro Ta6aka Ce30H- 
ou cbepmentaumu, II knacca, uBalimosrpaycKoro MpoucxoxkeHuA, yporxas 
Jo2 Ff. 

_ Upeqpaputenbubie ombirbt moKkasaiu, TO CbIpOl aJKOrOJbHbIit 9KCTPakT 
10a4HbIX MOMPeHOOB, KOTOPbIM MbI MOJIbSOBaHCb NpH u3syyeHHH (1aBoHo- 

IX IIPOH3BOHbIX, JOJIXKCH ObITb OYHUICH OT CMOJIHCTbIX BeulecTB. JIA 3TOrO 
APO aIKOrObHbI sKcTpakT u3 50 r TaOaka BbINapHBanu rok BakyyMoM, 
2TaTOK SKCTparMpOBaJIH HECKOJIbKO pa3 BOOK u *ubTpoBaH. DTOT BoAAHOL 
<CTpakT HM UCHOMb3OBaIH MIA XpoMaTorpadupoBaHHsA. 

Mbt paOoraH MeTOJOM HUCXOJAlleli JByxXMepHoOl xpomaTorpaduu Ha 6y- 
are (lepBblli pacTBOpHTeb — Boga, BTOpoii — nx-OyTaHo — yKcycHad KHC- 
ora — Boda (4: 1: 2,2 o6nemu. (')), Momb3yacb npeqioxenHbIMA Kosoyute- 
oM (7°) BaHHaMH JIA pacTBopHTeei uM xXpomaTorpaduyecKoli Gymaroli 
aTmaH Ne 1, 

Ilarua Ha xpomaTorpamMax Mbl OOHapyXuBasIM M0 UX (bayopeclleHWHH B y.-d. 
3€Te, a NOTOM H Yepes ONpPbICKHBaHHe COOTBETCTBYIONIMMH peareHTamu: (1)— 
% sTaHooBblli AICl,; (2)—To »#xe c nocmeqyiouuM JelicTBHeM aMMHaUHbIMH 
apamu; (3)—peaxtus Toduepa (°); (4)—1% pacTBop BaHHsIMHa B KOHIeHTpH- 
OBaHHOH COAHOH KUcmOTe (14), 

Pearentamu (1) 4 (2) MbI Nomb30BaIHCh WIA pasqeleHuA NomHdeHOOB Ha 
pomaTorpaMMax Ha rpynmbl, a (4) Qa OOHapyKeHHA BO3MOXKHOFO HaJIMUHA 
ATCXHHOBBIX MIpOH3BOAHbIX. PeakTHBoM (3) (MepBOHay¥aIbHO MpeJIOxKeCHHbIM 
aK CllelM@uyeckHl vid OOHapyxkeHuA KoceHHOH HM XJOPOreHOBOH KHCJOTHI, 
BIOCJIe{CTBHH HCHO b3OBaHHbIM TepmauHom (8,?°) nia OOHapyxeHua | ,2-nuruy- 
OKCHOCH3OJIOBbIX TPYMMHPOBOK) MbI MOIb3OBaIHCb NepBOHAaYaJIbHO MO cnocoby 
o6eptca u Byya (°), a norom no cnoco6y Tepmaua (8), mp KOTOpOM peak- 
HA OKa3alacb Ooee YYBCTBHTEJIbHOH. ITO MO3BOHIO HaM OOHAapy2XHTb Ha 
DOMAaTOrpaMMaX OoOJIble NOMHPeHOJbHBIX MATCH, WIA KOTOPbIX peaKUMA T0- 
OKUTeIbHa. Bux NOJyYeHHbIX XpOMaTOrpaMM TIOKa3aH Ha puc. |. 

Ilatoa 7—I1/ dayopeciupoBau *KeNTO-3eeHbIM UBeTOM IIpH OOpadoTKe 
DOMaTOrpaMM peakTHBoM (/), a WATHa /—5 HHTeHCHBHO H MATHO 6 COBCeM CJla- 
) — XKeJITO-3eICHOBATbIM Tocle JelcTBHA peareHTom (2). Takum o6pa3om, 
bI yCTAHOBHIH, 4YTO mATHa 7—IJ/ oOycsOBNeHbI diaBoHOHamu, a /—6 — 
DOH3BOAHBIMH KOPHYHOM KHCJIOTHI. 

IIpu gelictsuu peakTuBa (4) HH OJHO NATHO Ha XpOMaTOrpaMMaX He aslo 
WIOXKUTEIbHOM peakUHH, H3 Yero CuIeLyeT, YTO B HCCJIeQOBaHHOM TaOake OT- 
JTCTBYIOT KaTeXHHOBbIe Mpou3Bosuble. IIpu elicrBuH peakTuBa (3) NATHA 
—5 Jai MOJIOXKUTeIbHY!IO peakIHIO — OKPaCHJIMCb B KPaCHO-KOPHUHEBHIN IBerT. 
ATHO 6 He J\aulo, OHaKO, MomoxKuTeIbHOH peakuuH. Ilatuo 8 Takxe Jao 
<pallMBaHHe, HO HeXapakTepHoro lI[peTa. 

V3 storo cilenyet, uTo mATHa 1—5 OOyCJOBICHbI COeMMHEHHAMH, HMCIONIHMH 
CBOHX MOJIeKYyaX O-JMTHApOKcHGeH300BbIe TpyNMHpoBKH, a MATHO 6 — 
YeMHeHHeEM, He HMCIOULMM TaKOBbIX. O xapakTepe MmATHa & BOMpoc MOuKeH 
ITb pellleH JOMOJIHHTEIbHO. 

‘TIpu xpomatorpadupopanun MomudenoOIbHOrO SKCTpakTa C PacTBOPHTeJeM 
elit-Cmutta (°), B KOTOPOM Ha XPpOMaTOrpaMMe JBHXKYTCA TOJIbKO CoeHHeHHA, 
2 HMEIOU[Me O-MPHpOKCHOeH3O0bHOH PpyMMHpOBKH B MOJIeKyJIe, MbIl yCTaHO- 
{1M, UYTO Ha XpOMATOrpaMMaX MOABJIACTCA TOMbKO OHO CXMHCTBEHHOe MATHO 
uc. 2a). TakuM o6pa30M, MBI NOyYHIH elle OJHO MoOATBep*KeHHe, YTO Ha 
YOMATOrpaMMaX IIPHCyTCTBYeT TOKO OHO MATHO, He HMelollee O-TMrHApo- 
‘MOCH3OJIbHOH Tpymiipl. 

Tlocne am1oauuu matHa (puc. 2,a@) co MHOrHX XpoMaTOrpaMM, IOJLYYeHHbIX 
pacrsoputesem Belir-Cmutta (*), KOHWeHTpHpOBaHHbIM 9v11I0aT npHOaB AH 
aIMKBOTHOM 4acTH MomucbeHOMbHOrO SKCTpakTa TaOaka M MosBepraH ero 
yXxMepHoH xpomaTorpadun Cc yka3aHHbIMM paCTBOpHTe/AMH. Ha xpomaro- 
AMMax ObIIO BUAHO oTUeTMMBOe yBeHYeHHe Mouagqu matua 6 (puc. 1). 
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Takum 06pa30M, MbI yOequuCb, YTO NATHO Ha puc. 2,@ HeHTHYHO NATHY | 
Ha puce. l. ‘ | 

IIpH momouqH «cBugeTeeH», a Take peakiwel C jluag0OeH30cy.1bPOHOBG 
KHCJOTOH, KOTOPad OKa3aslacb OTPHIaTeJIbHOH, Mbl YCTaHOBHJH, 4YTO MAT 
Ha pHc. 2,a He oOycroBeHO epyOBOlt MH CHHAaMMHOBOM KHCJIOTaMH. | 

Tor tbaxt, uro natHa /—d (puc. 1) oOycnoBseHbI CoeqMHeEHHAMH, MMCIOLWILMM 
0-MTHAPOKCHOeH3OJIbHYIO Tpyly B MOsleKyJle, a NATHO 6 — Coe,HHeHHAM 
6e3 TaKHX TpyMMHpoOBOK, Jal HaM BOSMO2KHOCTh pa3jleJIMTb BTOpylO rpyni 
nomudeHol0B TaOaka Ha: a) PpynMy MOM@eHOMbHBIX COeMHEHHH C O-AHTHApC 
KCHOCH3OIbHOM TpyMmupoBKOH B MOJeKysle H 6) NoMPeHOJIbHbIe COeAMHeHH 
(B HalleM Culy4¥ae TOJIbKO OHO CoesMHeHHe) Oe3 Tako TpyNNMpoBKH. 


Puce. 4 Puc. 2 


Jlanbueliieli HalleH 3aqauelt Obl0 — pelluTb Bopoc O TOM, OOycJIOBIeR 
uu matHo 8 (puc. 1), AH KOTOpOrO NOWOXRUTeMbHbI KaK PeaKUHA WIA DilaBe 
HOHOB, Tak H peakuHA TodHepa, TObKO OXHHM COeAHHeEHHEM HH Ha 9TC 
mMecTe Ha XpOMaTOrpaMMe JIOKaJIH3HPpOBaHbl Ba COC HHeCHHA: OHO H3 (pilaBe 
HOHOB WH Apyroe u3 BTOpoH rpynnbt. 

B mpexuel paOore (') MbI Ha OCHOBaHHM yKa3aHHOro Bblllle (akTa NPHHAN 
BTOpoe TIpeANouoOweHHe C TEM JONOJIHEHHEM, UTO JOKaJINZOBaHHOe BMecTe 
PYTHHOM TloM@eHOMbHOe COeCAHHEHHE ABJIACTCH, BePOATHO, OLHHM H3 WH 
TPaHC-H3OMePOB XJIOPOreHOBOH KHCJIOTbI, IPHYeM BTOPOMy H3 HHX BepOATE 
COOTBETCTBYeT MIATHO 9 Ha puc. | padorni (1), KoTOPoe TakxKe TaBaslO MOOK! 
TeJIbHy1IO peakwH10 Toduepa, mpoBeszeHuy1o mo Pobeptcy u Bywy (°). 

M3 KOHIeHTpHpoBaHHOrO 310aTa NATHO 8 (puc. 1) MHOrHxX xpomaTorpaM 
Mbl XpoMaTOrpa@HpoBaih Ha OyMaxKHOH Moloce C pacTBopHuTesem cbeHosI — BOD 
3: 1. Ha nowyyeHHbix xpoMaTorpaMMaxX MBI He OOHapyxXHIM Apyrux mse! 
KpOMe IITHA, OOYCJIOBJICHHOrO PYTHHOM, KOTOPOe OBO OKasaHO TIpH NOMOIW 
cBHeTeIA. OHaKO Halll ONDITHI NOKa3aH, YTO peakuna PocdbHepa NomOx*KUTeM 
Ha H WIA PyTHHa, eCJIM erO KOHICHTpalluA H MATHO Ha XpOMaTOrpaMMax OUer 
BeJIMKH, KaK OblWwIO B Halllem curyuae (8). 

Ha ocHopaHHu BCeX MpOBeACHHbIX ONbITOB Mbl MPHUWIM K BbIBOLY, TO 119" 
HO & ABJIAeTCH OMMHOUHDIM H YTO OHO OOyCJIOBeCHO TOMbKO pyTHHOM. Ilo ste 
*%Ke MIpHYHHe Mbl OTKA3bIBaeMCA OT MpeAMOMOXReHHA, CeaHHOrO B padoTe ( 
O JBOHCTBeHHOCTH 93TOFO MATHA. 

Tlocne sToro Mbl NpHcTyNMIH K OMbITaM NO UseHTHpuKALNU OCTAIbHB 
MIxiTeH Ha XpOMaTOrpaMMe, H300paxeHHOH Ha puc. |. 

IlaitHo / MbI onpeseiuiu Kak KotbeHyl0 KUCIOTY Np MOMOMIM ComocTaBs 
HHA C KodeHHOW KUCIOTON, IpHOaBeHHe KOTOpOH kK MomMpeHOJbHOMY 9SKCTpal 
Ty TaOaka Jo ero xpoMaTorpadupoBaHuA MpHBOAMIO K YBeIMYCHHIO MATH. 
IIirno 4 uentucbulmpoBaiM TakuM xe 06pa30M, Kak XJIOporeHoByl0 KHCJIOT! 
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Mak, MoxKHO CUHTaTb MOJIOXKHTEIbHO YCTaHOBJICHHBIM MpHCcyTCTBHe CBO- 
OAHOH KOdeHHOM KHCJOTEI B WepCcHKax H CBOOOHOL XJIOPOre€HOBOH KHCJIOTHI 
' TaOake BOCTOUHOrO Tuma. 

IlarHo 3 ujentudunupoBanu TakuM xe OOpa3s0M, Kak HeoXxsOporeHoByi0 
MCJOTY, KOTOpad Oblia yxe OOHapyxXeHa B nepcnKax (14). JlanHbIx o HaJH- 
HM HeOXJIOPOreHOBOH KHCJIOTbI B TaOake JO HaCTOAMero BPeMeHH B JIUTepaType 
€ ObLIO. 

Ilarna 2,5 u 6 ne ugenTudulupopann. 

UroObl npoBepuTb HaMune B TaOake XHHHOM KUCOTHI B CBOOOXHOM CocTOA- 
(MM, MbI XpoOMaTorpadupopalu MoOM@eHOMbHbI 9KCTpakT u3  TaGaKa 
| pacTBoputTesem H-OyTaHo — ykcycHad KucloTa — Boma (4: 1 : 2,2) uw BBI- 
ylleHHy!O XpOMaTOrpaMMYy IIPOABJIAH C MOMOMIbIO cla6o WlesOUHOTO cnup- 
oporo pacrBopa (0,04%) OpomKpesou-rproHa. Bug stoi xXpomaTorpaMMbl 
(s00paxkeH Ha puc. 2,6. Ha Heli BUAHO, YTO NATHO OT XHHHOM KHCOTHI-CBUse- 
‘eA HeJIb3A MpH3SHAaTb HJCHTHUHbIM C KaKHM-HHOyAb 43 MATeH Ha MOwlyyeHHOr 
pomaTorpamme. 

_ Takum o6pa30M ycTaHOBJeHO, 4YTO B UCCIeEMOBaHHOM TaOake BOCTOUHOrO 
hula XHHHaA KUCIOTa B CBOOOJHOM COCTOAHHH He COep2KHTCA. 

Iloce okOHUAHHS OMbITOB H HaNHCaHHA TeKCTa aHHOM paOoTbl MbI N03HaKO- 
MHIHCb ¢ paOotoH IOuowesa (14), KoTOpHI OOHapyKH XJOpOreHOBy!O MH KO- 
iPeliHy!0 KHCJIOTHI B TaOaKaX, BbIpalleHHbIX Ha Kapka3e. 


ByiciwHH WHCTHTyT MMMIeBOH H BKyCOBOM Tocrynuso 
IIPOMBILIJICHHOCTH, 27 III 1958 
r. []nopnus, Bonrapua 
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Wornzayn Akawqemun nayx CCCP 
1958. Tom 121, N.2 


| TEQOJIOI'H 


| P. B. BAPATOB u H. A. BJIOXHHA 


HEKOTOPbIE OCOBEHHOCTH PYJIJOHOCHbIX CKAPHOB IO)KHOrO 
CKJIOHA THCCAPCKOrFO XPEBTA (IO)KHbIM TAHb-LWAHb) 


(ITpedcmaeaexo axademuxom JI. H. lep6axoeeim 12 XI 1957) 


}OxubIt ckoH TuccapcKoro xpe6ra, Bk0uaa u KapateruncKuli xpe6er, 
XapakTepH3yeTcA WIMPOKMM pa3BHTHeM CKapHOB C pa3HOOOpa3HOlt MHHepawH- 
SallveH. OcHOBHOe BHHMaHHe Mpeblyuux uccegoBateeh (1,°,°,7,8,11 44 16 
OblIO OOpallieHo, TaBHbIM OOpa3s0M, Ha H3y¥eHHe TeouOrMyecKHX YCJOBHIi 
opMHpoBaHHA WeeHMTOHOCHBIX CKapHOB. B jaHHOli cTaTbe CooOmlalOTCA He- 
KOTOpble CBeJeCHHA O PyJOHOCHBIX CKapHaxX OOlaCTH BOOOIIe H UX reHeTHYeCKOL. 
CBA3SH C HHTpy3HAMH. 

B reojorMyecKOM CTpoeHHH O6sacTH MpHHUMaIOT yuacTHe OCaNOUHbIe H Me- 
TamMopduyeckHe MOpPOAb Maleo30A (H3BeECTHAKH, NeCuYaHHKH, CJIaHIbI) H Me30- 
KalHO3olcKHe OTOXKeHUA. SHAYHTeJIbHYIO UaCTb MWIOWAH 3aHHMAIOT MpOYKTbI 
BepXHellaJleo3OHCKOH MarMaTHYeCKOH leATeIbHOCTH, CpeH KOTOPbIX Ppe3KO, 
MpeoOsafaroT rpaHuTouyuble nopoxy. Murpy3vBuble NOposbl wOxXHOrO CKIOHa 
Tuccapcexoro xpe6ta, m0 MoculeqHHM JaHHbIM (*), MoLpasqeAIOTCA Ha TpH KOM 
lviekca: 1) cpeqHeKapOoHoBbI (rpaHoqHopuT—nopdup, rpakoqMHopuT — kBap- 
IeBbId JHOpHT); 2) BepXHekapOOHOBbIM (NOp@upOBHAHbIM TpaHnuT, allwIHMTOBHI- 
HbI rpaHHuT); 3) ycJIOBHO MepMCKHH (KpaCcHbI rpaHHT, WaHKH OCHOBHOrFO H. 
UleIOUHOTO COCTaBa). 

TekTOHHYeCKOe CTpoeHHe 1Ox%KHOrO CKOHa TuccapcKoro xpeOtTa c10xKHO. 
HW OOYCJIOBJICHO MpOABJIGHHeEM BapHCCKOH MH aJIbMMHCKOM CKJafquatTocTu. Bapuc- 
CKahH CKaluaTOCTb COMpOBOXKalacb WHTCHCHBHOM MarMaTHYeCKOH JlexATeJIb- 
HocTb1o. [IpocrupaHua Maleo30licKuxX CTpyKTyp OH3KH K UWIHpOTHbIM. AJib- 
MWUCcKad JMCIOKaluaA MpOABHJIaCb B OCHOBHOM B Bile AH3bIOHKTHBHbIX Ha- 
pywenui. MuorouncsieHHble pa3pbiBbl NOpa3seiAIOTCA Ha HafBHIH, MpoTaru- 
BalolllHeCA WIMpPOTHO, MH COpocbl, ceKyliHe HaXBHrH MOUTH MO MpAMBIM yIJIOM. 

UcceqoBaHuAMH MocseqHUX JIeT Ha }OX%KHOM CKIOHe TuccapcKoro xpeota,. 
BkKI0Uad H KapaTerHuckuit xpeOeT, ycTaHOBJeHO OKOIO 100 CKapHOBbIX MeCTO- 
pox eHul HM BbIXOJOB. SHauHTebHaA HX YaCTb MpHypoueHa K KOHTAKTY OCa- 
JOUHBIX MOpO Mameo30A C MeJIKHMH HHTPy3HAMH TpaHOAMOpuTa — KBapleBoro 
qmoputa. Uacrb cBa3aHa Cc Ooslee NO3QHHMH NoppupoBHAHbIMH rpaHHtTamu. Or- 
JIeJIbHbIe CKaPHOBble BbIXOJbl PactosarawTcA CpeqM OCaMOUHbIX NMOpof, Ha 
HeEKOTOPOM yflaJleHHH OT KOHTakTa c rpaHuTowfamH. HesnayuTembHoe KOJM- 
yYeCTBO CKapHOB BCTpeyaeTcA cpeqH 9pdy3HBos. : 

CkapHupoBpaHuto MoyBepravcb TlaBHbIM OOpas0M UHCTbIe H3BeCTHAKH Hi 
JIMIIb B He3HaYHTeIbHOM CTeMeHH — JOJIOMHTH3HPOBaHHble H3BeCTHAKH HU 9¢p- 
(by3HBHble NopdupHrTel. 

Bpema o6pas0BaHusA CKapHOB yKJlabIBaeTCA B MHTepBasle MexKLy OOpaso- 
BaHHeM MpaMOpoB H pOroBuKOB HW (bopMHpoBaHHeM JaeK JlamMpouposoro, 
pexke rpaHoxuoput-ansuTosporo coctapa. InyOuHa (opMupoBaHusA CKapHOBO- 
pYAHbIX MecTOpOx*KeHuii 1oxHOrO cKOHa TuccapcKoro xpeOTa, Ha OCHOBaHHH 
KOCBeCHHbIX JlAHHbIX, OTHOCHTCH K KaTeropHH HeOOJbINHX HW YMepeHHBIX. 

CkapHoBble Tesla HMeIOT’(pOpMY HHS HM JIMH300OPaSHEIX 3asexKeH, MaCTOBbIX 
H TacTOOOpa3HbIx 3asexkeli, rHe3q u xu. TactooOpasuble HM 2xHOCOpasuble 
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3alle@KH YaCTO XapaKTepU3yIOTCA H3MCHYHBOM MOULHOCTbIO MH HasIMuHeM anous,, 
OTXOJAMUX B MOpOAb KPOBJIH. | 

MoulHocTb CKapHOBBIX Te KOseOeTCA B Mpefedax OT AeCATKOB MeTPOB JO 
jecaTkoB cauTumerpos. IlporsxxeHHocTb pa3HooOpa3sHaA — OT HeCKOJIbKH 
Metpos 20 500—1000 M. XapakTepHbl Kak NMoorMe, TaK HW KpyTble yMvibl Maye- 
HUA CKapHOBbIX Tes. MaKkcuMaJIbHOM MOLLHOCTbIO OOMaqalOT CKapHOBble Teva, 
3auleralollve B MOJIOrHX KOHTaKTaXx, NajlalOulHX B CTOPOHY H3BeECTHAKOB. 

Crpoenue OOJIbIIMHCTBa CKapHOBbIX Tel 30HaIbHOe. HanOomee THNMHMUHBIKI 
paspe3 MpeycTraBieH 9 30HaMH: OHOTHT-amMuOoNOBbLIH TpaHoMOpHT — MMpo- 
KCeHOBbIMT PpaHOAMOpUT HAM KBapWeBbIii AMOpUT (MHOPAa MMPOKCeH-KBaplleBaH 
WIM TpanaT-KBaplleBad wWoposa)— rpaHaTOBbId CKapH — MMpOKCeHO-rpaHatTo- 
BbIil CKapH — rpaHaT-MMpOKCeHOBbIM CkKapH — MIMpOKCeHOBBIM CKapH — BO- 
JIACTOHATOBHI CKapH — CKapHMpOBaHHbl MpaMop — MpaMop. OTKJOHeHHA OT! 
IpHBeeHHOH CXeMBI XapaKkTePHbI [WIA MaJIOMOUIHbIX CKaPHOBbIX Ted, re HHOra 
30HAJIbHOCTh OTCYTCTByeT. GOHAJIbHOe CTPOCHHe CKAapHOBbIX TeJ, NOpsALOK: 
30H HM WX MMHepasornuecKHH COCTaB OMNpeeAIOTCA TeMMepaTyPHbIM pe-- 
*KHMOM, KOHIleHTpallveH BMOJIHe MOBHXKHbIX KOMIMOHEHTOB B paCTBOpPe H Co-- 
CTaBOM BMEIIalOUlHX NOpOA, BIMAIOULMX Ha NOpALOK MOXBH2KHOCTH KOMMOHEH-; 
Tos (1°). K covkasleHuio, MeTaCOMaTH¥eCKHe MpOleccbl Ha 1Ox%KHOM CKOHe luc-; 
capcKoro xpe6Ta u3y4eHbI HeOCTaTOUHO. 

OpyaeHeHue B CKapHaX CBA3AHO C TaK Ha3bIBaeMbIM IIPHKOHTAKTOBBIM BBILLe- 
siauupanuem mo JI. C. Kop»xuuckomy (*°). TlocaeqHee ocyulecTBAANOCb MO) 
BOSeHCTBHeEM KHCJIbIX MOCJIeMarMaTH¥eCKHX paCTBOPOB H, CJleqOBaTeJIbHO, 
HawOoee HHTCHCHBHO IIpOABJIeCHO BAOJIb HapyWeHHH WH 30H TPeUHHOBATOCTH. 
IIpomeccbl MpHKOHTaKTOBOrO  BbIeIaYHBaHHA HaJlO*KeHbl Ha HHTPy3HBHbIe 
MOpOAbl, CKapHbl HW, pexkKe, Taku rTpanHodMopuT-aniutToworo coctaBa. IIpumepom 
IIPHKOHTaKTOBOTO BbIIeIawHBaHHA ABJIAeTCH TpeH3eHH3alluA, MpoABJIeHHas 
B lpefeltax OTeIbHbIX CKapHOBbIX TodeH (Malixypa, Ka6ytpl, Papxo6) H 
3aTPOHyBIaA KaK HHTPY3HBHble NOPObl, TaK, NO-BHAHMOMY, HM MOpObl KpOBH 
(claHubl). Cpequ rpet3eHu3HpoOBaHHbIx TOpoO], BbINeIAIOTCA TYPMAJIMHOBbIe Hi 
MYCKOBHTOBbIe rpaHuTetl (*,*). []pH HHTeHCHBHOM BO3eHCTBHH TeX 2Ke PaCTBOPOR 
Ipoucxosua rHpaTawua, KapOoHaTH3alluA, OKBaplleBaHHe HM, perke, rpeki3e- 
HH3auuA cKapHos. IIpoxyKtaMu 9THX MIpoOleccoOB ABJIAIOTCA AKTHHOJHTH3UPO- 
BaHHble, SMHAOTH3HPOBaHHble, KapOOHaTH3HPOBaHHble CKapHbl MMpOKCeHOBOrO 
WM [paHaT-MMpOKCeHOBOTO COCTaBa, OKBapWOBaHHble CKapHbl H OKOJIOCKapHOBbIe 
NOpombl H, pee, rpeH3eHH3HpOBaHHble rpaHaTOBble CKapHbl. B moceqHHX | 
rpaHart 3amellaeTca MarMokia30m u (bioromutoM. B HeKOTOpbIX cTyyanx Mpo-| 
HCXOJMla AKCHHUTH3aLMA CKapHoOB. 

Co cKapHaMmu 1oxKHOrO cKIOHa TuccapcKoro xpeOTa cBx3aHO pasHOOOpasHoe 
OpyeHeHHe: MarHeTHTOBOe, BOJIb(PPaMOBOe, OJIOBAHHOE, MbIIIIbAKOBOe, MOVJIH- 
MeTaJIM4eCKOe, KOOAIbTOBOe MH MapraHesoe. Kpome Toro, BcTpeyaroTca cKap- 
HbI, He Cojep2Kallve pyMHbIX MHHepasloB. Cpequ mMocweqHHX 3aCJIyXMBAIOT | 
BHHMaHHA JIMUb CKapHbl C aKCHHUTOM. 

MarHeTHTOBOe Opy ReCHEHH € HanOonee pacnpocTpaHeHo B CKap- | 
HbIX, CBA3AHHBIX C NMOpPUpOBUHHIMH TpaHHTaMH, H MeHee — c rpaHomMopn- 
TaMH — KBaplleBbIMH JHopHTamH. M1 B ToM H B Apyrom ciyyantx OTNOXKeHHe 
MarHeTHTa MIpOHCXOQMIO B YCJIOBHAX BbICOKHX TeMMepaTyp, BCE, 3a OOpa3so- | 
BaHHeM CKaPHOBbIX MHHepaJlOB, H CONPOBOKaslOCb MeTACOMaTHYeCKHM 3aMellle- 
HHeM MOCJIeqHUX. 

Marverut B CKapHaX OOpa3yeT BKpallIeCHHOCTb HM MpORMWIKH, a TaKKe PHe3- 
Wa WM JIMH3bI CIVIOWIHOM MarHeTHTOBOM pyAbl C PeJIHMKTaMM CKapHOBBIX MHHe- 
pasos. M3Bectubl culy4an OOpas0BanUA MarHeTHTOBbIX PyAHBIX Tel B MpaMopax | 
HM Ha KOHTaKTe MpaMOpoB CoO CKapHamH. MarHeTuToBoe opyeHeHHe B MarHesHavlb- 
HBIX CKapHax XapaHroHa COMpoBoxaloch OOpasoBaHeM CepleHTHHa, XPH- | 
3OTHJIa, AKTHHOMHTA, MarHesuTa UW Ap. B Bue MpHMecH B MarHeTHTOBbIX pyJax | 
MIpHCyTCTBYIOT: rHMepcTeH, WMHHeIb u cbroronuT. 

Bomtb@pamopoe opy ReHeHNE B CKapHax BCTpeuaetcn B Tpex 
MHHEpaJIbHbIX ACCOMMAIMAX: a)paCCeAHHOE LWleeIHTOBOe OPyMeHeHHe B CKapHax, 
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0) WeeMTOBOe HW peAKO BoMbpamuToBoe (KabyTe!) OpyWeHeHHe B OOpa3s0BaHHAXx 
KBapleBO-MO/eBOWMNATOBO-CPOPONHTOBOrO COCTaBa H B) WeeJMTOBOe opyjeHe- 
ve B KBapleBO-CyJIbPUAHBIX pyax. 

PaccestHoe IleeJIHTOBOe OPyileHeHHe B CKapHaX MPOHCXO_uIO B pesyuJib- 
jTaTe BSaMOJeHCTBHA NOcTyNMBUei us pacrBopa WO; c Ca pa3maraiolluxca 
)MuUHepaoB. OcHOBHad Macca MleeHTOBOrO (pexe Bosb~paMuUTOBOrO) opyzeHe- 
jHUA CBA3aHAa C KBapIleBO-NO/IeEBOLIMATOBO-CIOrONHTOBLIMH HW KBaplleBo-cyJIbuy- 
HBIMM OOpasoBanHnaAmu. IIpouecc dopmupoBaHHA MepBbIX HauaIca c OTMOKe- 
HHA TWwiarMokasa, (boromuTa HW KBaplla, MeTaCOMaTHYeCKH 3aMeCTHBIUMX 
ckapHbl. Bene 3a oOpas0BaHveM MlarMoKia3a, (loronuta MpoHexoLMO OTVIO- 
jkeHHe KaccuTeputa I, a saTeM, B yClOBUAX CaOOKHCOl M HeliTpabHOH cpe- 
Apl,— weeruta Il. Tlocmezytoume mopuun nocemMarMaTHuecKHX pacTBopos, 
BHavae KHCJIbIe, a MOTOM ULeIOUHbIe, OTMaraIH KBaplWeBO-CybPUAHbIE pyAbI. 
B nepsyto ovepelb Bblyenaica KBapll, KaccuTepuT II, duoronnt. Benen 3a 
KaCCHT€PHTOM MpOHCXOAMIO OTMO*KeHHe WeennTa III, a no3sqHee — cybEc~uAOB 
oKesle3a, WMHKa, Me, BHCMYTa H OJIOBa, XJOpHTa Hu oopHTa. 
MbUMbAKOBOe OPYRCHEHHE JOBOALHO MHTCHCHBHO MpoABAeHO 
|B CBA3H C HHTPy3HAMH KBaplleBOrO AHOpHTa— rpaHoMopHuta HM MeHee — B CBA- 
3H C MOpdupoBHAHbIMH rpaHHTaMH. OHO HaJlOxwKeHO Ha MaPHeETHTOBOe H BOVJIb- 
dpamopoe HU HHOra (ceBepHbIN cK0H TuccapcKoro xpe6ra) copnayaer c ou0- 
BAHHBIM. MpiubaAKOBaA MHHepaJiH3allMA MOXeET KOHICHTPHPOBaTbcA 3a Mpeje- 

aMH CKapHOBbIX 30H. MbIlIbAKOBbIe PYbl, CJIOMKeHHbIe apCeHOMHpHTOM Hu 
JICMJIMHTUTOM, OTUETIMBO TepeceKaloTca MOJIMMeTaJJIMYeCKHMH 2KHJIaMH. 

IlonuMeTanamuueckoe opyenHeHHe B CkKapHax 1OXKHOTO 
ckoHa [uccapckoro xpe6tTa He HMeeT CYLIeCTBEHHOrO 3HaveHHaA. OHO HaHOosee 
XapaKTepHO JIA CKapHOBBIX 30H, TeHETHUeCKH CBA3AHHbIX C NOpdupOBHHbIMU 
rpaHutamu. Tlomumetammuueckoe OpyeHeHHe KOHTPOJIHpyeTca HapylleHHAMH 
M 30HAMH TPeIIMHOBaTOCTH HM HaJIO%KeHO Ha MarHeTHTOBOe€ VM MbBIIIIbAKOBOe. 

Be3spyHuHble CKapHOBBIe€ 30H BI MpeHMYIIeCTBEHHO pa3BUTHI 
B KOHTaKTe C NOpPHPOBHAHbIMH TpaHuTaMu. 

Ilo MHeHHI0 OO/IbIIMHCTBa UCCeEOBAaTeeH, MPOMBILJIeCHHbIT HHTepec mpe- 
CTAaBJIAIOT CKapHbl, CBA3aHHbIe C M@JIKHMH HHTPpy3HAMH HavOolee paHHUX rpa- 
HOJMOPUTOB HM KBapIleBbIX TMOPHTOB, HMeIOWUX THOpHAHEIM xapaxtep (7,”,°,4,14). 
\CymjectByeT, OfHako, HM Apyroe MHeHHe, COriacHO KOTOpoMy BCe CKapHOBbIe 
oOpasopaHHa 1oxKHOrO cKoHa TuccapcKoro xpeOTa CBASaHbI C HHTpy3HBaMu 
miopdbuposugzHuErx rpanutos (8). Hexoroppie reoslorm cuuTaioT, YTO OOpasoBaHHne 
OJHOrO MU TOFO %Ke THMa CKapHOBbIX MeCTOPOXKMeHHM CHJIbHO PaCTAHYTO BO Bpe- 
meun. Ilo ux MHeHHIO, CKapHbl C BOJb®paMOBbIM OpyJleHeHHeM TeHeTHYeCKH 
‘CBA3AHbI C HHTPy3HBaMH paHOAHOPHTOB H KBaPIeBbIX AMOPUTOB, C TYPMAaJIH- 
HOBbIMH TpaHHTaMH HM C NopdupoBuAHEIMH rpaHutamn (**). 

[lo namemy mHeuuto (°,*), OOJIbIIHHCTBO CKapHOBO-PpYJHbIX MeCTOPO%KeHHH, 
-B TOM UHCJIe HM MpelcTaBsAoulMe MpakTHYeCKHH HHTepec, TeHeTHYeCKH CBA3ZAaHO 


er anOnieHonecume| 


Cxema reHeTHueckoli CBA3H CKaPpHOBO-pyHbIX MeCTOpoxKeHHit yoxKHOrO = cKoHa TuccapcKoro 
xpe6Ta Cc HHTpy3HAMH 


MutTpy3uu 


Craqua MHHepasiu3sauHH KBapleBble 


NHOpuTLI — rpaHoxuOpHTEl NOp*bupOBUAHLIe TpaHHuTbl 


4. MarneTutTosaa IIpossmena cs1a6o TIpospaeHa HHTCHCHBHO 
2. Bonpdpamosaa (Bombdppamo-oso- | PIposBseHa HHTeHCHBHO He mpospsiena 
BAHHAas) 


a) KBapleBo-NOseBOMIMAaTOBO-/p10- 
PrONHTOBbIM 9TAal 
6) KBapleBo-cyIbpUuANbIM STAN 


3. Mptuipakoraa LIpoaBlieHa HHTCHCHBHO IIpospamena ca6o 
4, Jlonumetasuimueckaa Ilpospnena c1a60 [lpoasena 
5. Cxapubl OespyAHble } » ° » 


os 
re) 
x1 


10 3axas 636 


C HHTPY3HAMH TpaHOMOpUTOB UM KBapIeBbIX LHOPHTOB H C NopdupoBuAHbIM 
rpaHutamy (Ta6.. 1). 

Vi3znoxKeHHbIit MaTepHasl MOKa3bIBaeT, YTO CKapHOBO-py]Hble OOpas0BaHu 
3aHHMAaIOT BaxKHOE MECTO B MeTaJIJIOeHHH !OxKHOFO CKIOHa TuccapcKoro xpedta 
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PEOLOL HG 


A. HW. EJIMCEEB 


| CTPATHPPA®HA KAPBOHA IO)KHOM YACTH FPAbl GUEPHDILUEBA 
(ITpedcmaeaeno akademukom H. C. Illamekum 29 III 1958) 


KaMeHHOyroubHble OTMOHKeHHA page Uepupruesa HM3YYeHbI BeCbMa cabo 
1B WuTepatype (**) omucaHbl TOMbKO B OOuHX Yeptax. JInu O. JI. SitHo- 
00M OblIa aHa Ooulee WIM MeHee NeTabHad cTpaTurpaduyeckan cxema Kap- 
)OHA, B OCHOBHOM KaCalolllaicCA TOJIbKO CeBepHor yacTH rpsaypi (4). 
B pesybTaTe cMellMabHOrO H3YYeHHA KaMeHHOYTOJbHbIX OTO%*KeHHit 
(OoKHOH uacTH rpxbl Uepupiliepa 
1aMH BilepBble WIA WaHHOrO palio- = 
ia JlelaeTcA MOMbITKa UX [eTaJIb- 

e 

oR | 
i Adanonet, HPYE 


10ro pacuwleHeHHsA *. 

| Paspa6oraHHaa cTpaTurpadu- 
lecKad CxemMa KapOoHa uccuejo- 
Sa4HHOPO paHOHa HeECKOJbKO OTIH- | |\_|_--_- 
saeTCA OT YHHUPUUApOBaHHOH Cxe- 
tbl. OCHOBHbI€ OTKJIOHCHHA COCTO- 
\T B culesyroujem. [panula JeBoua 
( KapOoHa MpOBOJHTCA He B OCHO- 
}aHHH MaJIeBCKOrO TOpH3O0HTa, a 
10 cCJIOAMH c MaccopolH Endo- 
/hyracommunis Raus. Hamiopcxui 
(pyc He BbieseTcA: MpOTBHH- 
)KHH TOPH3OHT OTHOCHTCH K Cep- 
YXOBCKOMy lO,baApycy Buse, a 
billelexkallue CcpeqHeKaMeHHO- 
(TOJIbHbIe CJIOH — K OalllIkKHpCKO- 
ty sapycy. Tpanuua KapOouHa c 
‘epMbIO TIPOBORHTCA B Bep XHel 
lacTH IBarepHHOBOH TOJIUM. 

B aHHOM paloue BbIJe I AIOTCA 
ice TpH oTfela KapOoHa, MOIILI- 
locTbi0O: HuwxKHMH KapOoH 5O0— 
1100 m, cpequui Kap6oH 150— 
20 M, BepxHul Kap6on 110— 
(00 m. B ocHoBHOM OHH MpescTaBseHbl KapOoHaTHbIMH (alluAMH, Xapak- 
lop KOTOPBIX BbIepxKHBaeTCA Ha OOJbINOM paccCTOAHHH B MepH]MOHAJIbHOM 
janpaBseHuu, HO MeHACTCA B LWHPOTHOM. ITO NOSBousAeT BCe paspesbl PasteMHTh 
la IBA OCHOBHDIX THIa: 3allaHbId (CbIHHHCKMH) WH BOCTOUHBIM (BaHTbIpCKuit). 
HocKOBCKHii sApyc HW BepXHHH KapOOH H3BeCTHbI TONbKO B paspesaXx CbIHHH- 
— 

| 


c Cesepu! 
eS = 
LZ 


ca 


Pue. 1. O630pHax Kapta paliona ncceqoBanu lt 


* PaOoTa MpoBosNsach MO pyKOBOACTBOM A. A. Uepnosa B Komu cbusanane AH CCCP. 
}BTOP MOMb3OBaJICA TAKKE KOHCYJIbTAH AM I. M. Paysep-Ueproycopoit u E. A. Pelitaunrep. 
| ayny onpenesamn CaemyrouMe CielMaJIMCTHI: cbopamunudep — 3. I]. Muxaiinosa, a TaKxe We Nie 
jaysep-Uepnoycona, E. A. Pelitauurep, O. A. JIununa u A. B. Jypxuna; 6paxuonog H. B. Ka- 
humuxos u uactuuno B. H. Kpecrosuuxos, E. A. Wsanona u T. T. Cappruepa; KopamioBn — 
|, A. Jlo6pomo6oxna; muianox — VM. I]. Mopososa. Beem mepeyHCJIeHHBIM AHIaM aBTOp MpHHO- 


\(T rutyOoky1o OarofapHocth. 


10* 339 


cKoro THMa, OTOxKeHHA CbINMHCKOrO THIMa MpeACTaBJIeHbI MpeHMylleCTBeHHO 
CBeTJIO-CepbIMH H CepbIMH H3BeCTHAKAaMH, pexe omoMUTaMH. [Ia BaHTbIpCKoro 
7Ke THMa XapaKTepHbl TeMHO-cepble JeTPHTYCOBble H3BeCTHAKH, YaCTO C IIpoO- 
CJIOAMH apPHJJIMTOB HM KpeMHHCTHIX TMOpod, a B BepXHelt YacTH paspe3a — 
H3BeCTHAKOBbIe OpeKUHH. 

OcayKH BaHrbIpCKOro THMa HakallIHBaJIMCb MIpH Oo/ee HHTeCHCHBHBIX KoJle- 
OaTebHbIX BH2KCHHAX H HMeIOT OOVIbIyIO MOM[HOCTD. VuTepecHo OTMeTHTD, 
4TO 10 Mepe MpOABHXKeHUA OT TYPHEHCKUX OTJOXeHHH KO BCe Oosee MOJOABIM, 
BIWIOTh JO OallIKUpCKUX BKJIIOUHTeIbHO, OOaCTb pasBHTHA (alld BaHrblp- 
Ckoro THMa MOCTeMeHHO COKpalijaeTca. 

K pa3pe3aM CbIHHHCKorO THMa oTHOcATcH: pp. Cpa, Equig-lO, Héua, 
IHap-IO u 3aocrpenHas; BaurbipcKoro Tuna — pp. Baureip, U35a-lO, Boii- 
nemaH-lO (npuroK p. Kuimoaxxk- IO). Paspespt Kumm6ax-lO u B. Capbioru mo 
paspe3y TypHelickoro Apyca OTHOCATCH K BaHIbIpCKOMy THIy, HayHHaA C 
BH3e — K CbIHHHCKoMy (puc. 1). 


HuxHUH KapooH 


TypuHetitckul sapyce. Tpanuya jesona w KapOoHa MpoBo,UuTca 
Hamu, Kak u A. V1. Tepmuuoli (°), B ocHOBaHHM CloeB Cc MaccoBpoH Endothyra 
communis Raus. Ota 30Ha (11—35 M) B pa3pe3ax CbIHHHCKOrO THMa CJlOwKeHa 
CBeTJIO-CepbIMH H3BeCTHAKOBLIMH TpaBeJIMTaMH H H8BeCTHAKAMH, B paspesax 
BaHTbIPCKOrO THMa — TeMHO-CepbIMH H3BeCTHAKAMH, aprHJWJIMTaMH HW KpeMHH- 
CTbIMH Topowamu. Kpome copamuuudep, XapakTepHbIX WIA JIAHHBIX CJIOeB,| 
3lleCb BCTPe¥eHbI HW*KHeTYpHelickue OpaxHonosbl H KOpaspi: Productella sp.,, 
Plicochonetes sp., Ambocoelia sp., Syringopora conferta Keys. 

JIuxBuHcKMUH TMOADAP yc (C}) Ha ropHs0HTHI pasOuTb He yAasock. 
B paspe3ax CbIHMHCKOrO THIa JIMXBHHCKHH NOXbApyc CO%KeH CBeETJIO-CepbIMH 
H3BeCTHAKOBbIMH TpaBewHTamMu (15 M), B pa3pe3axX BaHFbIPCKOFO THIa — TeMHO=+ 
CepbIMH H3BeECTHAKAMH, aprHJJIMTaMH H KpeMHHCTLIMH Mopogamu (100 Mm). 
XapaktTepHo oOuHe Oucdep (Bisphaera malevkensis Bir. u gp.), ompeqemeHE 
Take Opaxnonognt Rugosochonetes hardrensis Phill., Plicatifera ex gr. me: 
soloba Phill. 

DepHbmMuHCKHH NMoReApye (C2), cMO*KeHHBIM H3BeCTHAKAaMH, 


C OO/bUIMM KOJIMYeCTBOM KPEMHHCTHIX MpecloeB — B pa3pe3axX BaHTbIpCKore 
Tuna, JeIHTCA Ha JiBa TOPH30HTa. 

YepenetrckuhropusoutT (15—5O0 m) Bolgennerca nO mpHcyTcT- 
BHIO YacTHbIX Spiroplectammina tchernyshinensis Lip. u Tchernyshinell 
glomiformis (Lip.) 

Ku3senmospcKkukh ropu3ouHT (30—75 M) xapakTepu3yetca OOJIbILMM 
KOJIMYeCTBOM TypHeew (Tournayella discoidea Dain.u gp.), 9Hq0Tup (E. par 
raucrinica Lip. uM Ap.), BCTpeyeHbl Opaxuonoybl WH KOpasJVIbl. 

Ha Ku3eIOBCKHX H3BeCTHAKAX B paspe3aX BaHTbIPCKOrO THMa 3avleraioy 
COM C KOMIMIeKCOM (opamuHNdep, Cokep2xKallMX PA BUOB, XapaKkTepHbIxX 
no H. Il. Manaxosoi (°), Wid JyHbeBCKOrO TOpH30HTAa, UTO MO3BOMAeT Mpeni 
MOJIOMKATEIbHO OTHOCHTb 3TH CJION K MocIeqHeMy. Secb onpexemenb: Tournauel4 
la moelleri Malakh., Haplophragmella sp., Quasiendothyra urbana Malakh 

Yka3aHHble oTMOKeHHA (40—5S0 M) Ha tore palioHa c0xKeHbI KBapIeBbIME 
mecuaHHKaMH C IIpOCJIOAMH H3BeCTHAKOB, K CeBepy MOJHOCTHIO 3aMelllalorcs 
H3BeCTHAKAMH. 

BY3 GHC Ki Wa piy ¢ (C) ee W.0mle a cio nokbapyd 
(C24), CTramHHOTOpCKHHK ropu30HT dayHoh He OXapakTepH 
30BaH, BbIJeIAeTCH NO CTpaTurpaduyecKoMy Mouo*KeHH10. Cowen KBap Repel 
Nec¥aHuKaMH HM apPHJJIdTaMH (20—50 om). 

Ty bCKHH TOPH30OH T — TeMHO-Cepble H3BECTHAKH C GoraToit day) 
HOW pao KOpasoB, Popamunudep (35—40-m). M3 Hux xapakTepHb 
Endothyra similis Raus. et Reitl., Archaediscus krestovnikovi Raus., Gigani 
teproductus mirus Freks. 
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OxcKHH TNO_bapye (2) AnekKcHHCKHUH TOpH30HT— 
KPHHOHJHbIe H3BeECTHAKH C OoraToH MHKpO- uM MaxkpotbayHoli (80—150 m). 
HanOonee xapaxtepupi: Archaediscus moelleri var. gigas Raus., Endothyra 
crassa Brady, Eostaffella parastruvei Raus., Bogopocab Konincopora. 

MuxahaoBcKuh ropu3s0HT — OpaxnonojoBble H3BeCTHAKH, C 
NpOcJIOAMM apruJWIHTOB HW MecuaHHKOB — B pa3pe3ax BaHrbIpcKoro Tuna (80— 
180 m). Xapaxtepupt: Eostaffella ikensis Viss., E. proikensis Raus., Endo- 
thyra omphalota Raus. et Reitl., 6aHku ruraHTompoxyKTycoB, KOOHMM Kopail- 
JIOB, BOfOpocsH Comia. 

BenheBCKHH TOpuH30HT—B CBIHHHCKOM THMe paspe30B C102%KeH 
H3BeCTHAKAMU HW JOJOMHTaMH (90 M), B BaHrbIpPCKOM MOABJAIOTCA H3BECTHAKO- 
Bble OpekunH (90 m). Bolqenaetca mo MaccoBomy noaBennio Eostaffella ikensis 
var. tenebrosa Viss., Endothyra crassa Brady var. sphaerica Raus. et Reitl., 
Archaediscus baschkirikus Krest. et Teod., Bogopocaeli Calcifolium okense. 

CepnyxoBpckuhH To_eapye (2-8) qeMTCH Ha HepacwieHeH- 
Hble TapyCcckHl -- cTellleBCKHH [TOpH30HTbI H MpOTBHHCKMHM TOpH30HT. 

Tapycckuu+cTemeBCKHH TOPH3OHTH CO*KeHb B pas- 
pe3aX CbIHHHCKOrO THNa M3BeCTHAKa, OpekyHAMH HM OMOMUNTaMH (80 M), BaH- 
rbIPCKOrO — H3BeCTHAKAMH, OpekuNAMH HW Mepretamu (180 M). XapakTepHa 
OeHOCTh HW yrHeTeHHOCTh (bayHbI PopamuHUdep, MpeACcTAaBJIeHHbIX MOUTH OJHHUMH 
Me@JIKHMH apXeMcKycaMu. 

IlpoTBHHCKUHH FOpU3OHT B paspese CbINMHCKOrO THIa CJIO*KeH 
CBeTJIO-CepbIMH H3BeCTHAKAMH C OaHKamu Striatifera striata (Fisch.) (60—80 m), 
B BaHrbIpCKOM THMe — OpeKYHAMH, NepecanBalolluMucA Cc H3BecTHAKaMH (100— 
120 ). Xapaxtepupt Bradyinaex gr. cribrostomata Raus. et Reitl., Endothyra 
globulus (Eichw.), A. baschkiricus Krest. et Teod., Bogopocau Ungdarella 
uralica Mas}. 


CpehHuh Kapoon 


BawkKupckuu apyce. B paspe3ax CbIHHHCKOrO THMa HMeeTCA BO3- 
MOXKHOCTb paCWICHHTb OallIKHpCKHH sApycC Ha YTOPH3O0HTHI, BbIemAeMble Ha 
PycckoH mmaTpopMe u 3anaqHoMm ckoHe Ypana (%"). 

HuxHeOallkKupcKuH NoABApye (Ch) npn AeTanbHoM sn- 
TOJOPHYeCKOM H3y4eHHH H no dayHe Copamuunudep eNHTCA Ha Tp TOpH3OHTa. 
XapakTepHa PHTMHUHOCTD: KarKJbli TOPH3OHT, Kak IpaBuJlO, HayHHaeTcA u3- 
BCCTHAKOBbIMH PpaBeJIMTaMH, H3BECTHAKOBLIMM NeCuaHHKaMH HIM OOJIMTOBbIMU 
H3BeCTHAKAMH, KOTOPble Bbillie NO pa3spe3sy CMeHAIOTCA MeTpuTyco-Boopocuie- 
BbIMH M3BecTHAKaMH (c Ungdarella, Beresella, Donezella). Hocmaequue nepe- 
XOJAT B M@JIKOMeETPUTYCOBbIe H 3aTeCM B KOHIWe PHTMa — B LWJIaMOBbIe U3BeCT- 
HAKH. OCHOBHYIO MaCCy pa3pe3a COCTABIAIOT AETPHTYCO-BOROpoceBbIe H3BECT- 
HAKH. Bo Bcex Mopowax, OCOOeHHO B UWIaMOBbIX H3BeECTHAKAX, MHOFO 2KeJIBa- 
KOB HM JIMH3OBHHBIX TpocioeB KpeMHA. 

KpacHonomaAHCKHH ropusouHT (30 mM). XapaxrepHo ucues- 
Hopeuue Striatifera striata (Fisch.) u TunMuHbIX BH3elicKHxX BUOB cbopaMHHH- 
tbep. Pacuper rpynn Eostaffella postmosquensis Kir., Bradyina ex gr. crib- 
rostomata Raus. et Reitl., Endothyra bradyi Mikh., noapnenue Archaediscus 
subbashkiricus Reitl., A. timanicus Reitl. 

CepepokKebTMC€HCKHH ropusoHT (15 Mm) BbiemseTcA Mo 
yacTtomy HaxoxyeHuto Pseudostaffella antiqua (Dutk.) 

MomoToBcK HH ropu3o0HT (1d Mm). XapakTepHo HeCKOJIbKO 
BHoB u3 rp. Pseudostaffella antiqua (Dutk.), Ps. compressa Raus., a TakKe 
nospaeHue Pseudostaffella cf. praegorskyi Raus. u Profusulinella staffelle- 
formis Kir. 

BepxHeOallkKupCKHH HOMBAPYC Ci) CJIOXKeH B OCHOB- 
HOM M@JIKO3epHHCTBIMU M LIaMOBbIMH M3BeCTHAKAMUM C OOJIbUIMM KOJMYeCTBOM 
KPeMHUCTHIX OOpasoBaHuit (30 M). @ayHa thopamunudep OBoObHO OenHa, 
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OOJIbUIMHCTBO BUOB ABJIACTCA MepeXOAAWHMH H3 HHKHeOAMIKUPCKOrO NODApy- 
ca. Tloapasiotca tepppre Ozawainella u Pseudostaffella gorskyi (Dutk.). 
B paspe3ax BaHrbIpcKOro THMa OallIkKUpCKHH Apyc, MpeCTaBJIeHHbIH U3BeCcT- 
HAKOBbIMH OpeKYHAMH, Ha TOPH3OHTbI pa3feIMTb He YlaJlOCb. 
MocKoBpeKun ap yc- ( 5). BbigemsioTca BepecCKHH, KallIMpcKull 
HM HepacuwieHeHHble MOJOMbCKHH -- MAYKOBCKHH TOPH3OHTHI. BepelickuH Hu 


KallMpCKHH FOPH3OHTHI CJIOAKCHBI JeTPUTYCO-BOJOpOCcJIeBbIMH H3BeCTHAKAMH © 


c %KeIBakaMM WH JIMH3aMH KpeMHA, NOJOJIbCKMH —-- MAYKOBCKHH — KPHHOMHO- 
MUIa@HKOBbIMH M3BeCTHAKAMH. 
Bepelickufti ropu30HT (20 M) BbielIAeTCA NO NOABeHHIO Ya- 


crprx Pseudostaffella gorskyi (Dutk.), Ps. paracompressa Saf., Schubertella | 


obscura Lee et Chen var. mosquensis Raus. 
Kamupckut ropu3soHT (25 mM) xapakTepH3yeTca OO/IbINMM KO- 


JIMueCTBOM iceBgouiraden, wy6epreim, Ozawainella mosquensis Raus., | 
O. rhomboidalis Putrja, Profusulinella prisca (Deprat), Pr. ci. mutabilis Saf. 
TlohompckKuH +MaAuUKOBCKHH ropHu3s0HTH (30—60 mM) | 
Genubt bayHo. Ormeyenpt Wedekindellina uralica (Dutk.), Schubertella obs- 
cura Lee et Chen var. compressa Raus., Fusulinella cf. pulchra Raus. et | 


Bel., Choristites mosquensis Fisch. 


BepxHult kKapOou 


V3-3a HeOmarompuATHbIX (allMaJIbHbIX YCJIOBHH OTJOKeHHA BepXHerO Kap- 
6oHa GeqHbI (ayHOH Py3syIHHHA. ITO He WaeT BOSMOXKHOCTH BbIACHTb OnocTpa- 
THurpaduyeckHe 30HbI 10 dayHe *Py3yJIMHHL. 


KacumMopckul apyce (C3) mpescrapmeH xeTOBaTO-cepbIMH JeT- 
PHTYCOBbIMH H3BeCTHAKAMH C OOJIbIIMM KOJIMYeCTBOM KPeMHHCTHIX OOpa30Ba- 
Huu (50 mM). B oTjebHbIX MpocsioAX MHOrO OpaxHonogx uM KoOpawwioB. Apyc 
xapakrepu3yior Protriticites sp., Triticites ex gr. montiparus Ehr., T. pet- 
schoricus Raus., T. ex gr. articus Raus., 6paxuonogpi Brachytyris, Krotovia, 
Dictyoclostus, Kopasbr Caninia. 

TuRembCKUH aApyc (Ci) cioxeH eTpHTyCO-MIaHKOBbIMH HW rH[pak- 


THHOHHDIMH HW3BeCTHAKaMH (S0—60 m). K rxkembcKoMy sApycy oTHeceHa HU 
3HauNTeIbHad UaCTb H3BeCTHAKOBOM TOJNLH CO WBarepHHaMu, KOTOpad HH 
10 JIMTOJOrHueCKOMY COcTaBy, HH Mo (bayHe He OTMMUaeTCA OT HW KeexKalllux 
W3BeCTHAKOB Cc Triticites. Onpemenenpt Triticites cf. stuckenbergi Raus., 
T. schwageriniformis var. schwageriniformis Raus., Schwagerina sp., 6pa- 
xnonofbl Buxtonia gjeliensis Ivan., Echinoconchus fasciatus (Kut.). 

[panna C MepMbIO MpOBOAHTCH MO CMeHe CBeTJIO-CepbIX YHCTHIX H3BeECTHA- 
KOB PKeIbCKOPO Apyca MecTpO OKpalieHHLIMH H3BECTHAKaMH CO 3HaUMTeJIbHbIM 
KOJIHYECTBOM TeppHreHHOH MpHMecH. OTa rpaHulla coBMalaeT Cc NOABJeHHeEM 
KOpamuoB (Canina, Timania), Oombmoro KouMuecTBa Opaxuonogx (Spiriferella 
saranae Vern. var. arctica Hang., Spirifer fasciger Keys., Cancrinella cancrini 
Vern.) H oco6eHHO mulaHOK Polypora cyclopora Eichw., Fenestella ornata 
Sch.-Nest. Hu2KHeMepmcKoro Bospacta. Cyqa mo dayHe cbopamunudep, ona, 
10-BUJMUMOMY , COOTBETCTBY€T MOJIO2KCHHIO paHHWbl B OCHOBaHHM BepXHell 3OHbI 
1UBarepHHOBOrO TOPH3OHTAa, Kak 93TO OBO Npegoxwkeno B. II. Bapxatoson (°) 
uw JI. JI. Crenanospim (2°). 


Komn dpuanan Iloctynuato 
Axajlemun Hayx CCCP 2 Ill 1958 
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PEOJOLH Al 


lr. Tf. MAPTHHCOH 


O ®AYHE NEPECJIAMBAFOUIMXCH MOPCKHX 
WM KOHTHHEHTAJIBHbIX ME3030HCKUX OTJIOQKEHHM B A3HM 


(ITpedcmasaexo axademuxom H. M. Cmpaxoesim 3 III 1958) 


PacueHeHwe WM BO8pacTHad aTHpOBKa KONTHHCHTAJIbHbIX OTJIOx%xKeHUIi 
BCer' 1a BbISbIBAIM OO/bUINe TpyqHOCTH. Ca6oe 3HaHHe HCKOMaeMol MpecHoBO- 
HOM dayHbl, BCTpeyeHHOH B pa3pO3HeHHbIX MOAX paclpocTpaHeHuA KOHTH- 
HeHTAJIbHBIX TOU, YaACTO He NOSBOAJO MOML3OBaTbCA COBIUHLIM OHOCTpaTurpa- 
(pHuecKHM MeTOJIOM. 

Tlocequve rob CHJIbHO H3MeHHJIM 3TO NomoOxeHHe. IupoKkne reomornyueckue 
padorTbl 10 Mes03010 coBeTcKOol A3HH CNoco6cTBOBaJIH HaKOMIeHHIO COuIbWIOTO 
HOBOrO MaJICEOHTOMOrMYeCKOrO MaTepHadla MO MpeCHOBOJHbIM MOJIJIIOCKaM, JIH- 
CTOHOrHM pakaM ((puJIOMOaM), paKYIUKOBLIM paukamM (ocTpakojlam), Hace- 
KOMBIM HM pblOaM. CrellMaibHble CTpaTurpadbuueckue HCCIeEMOBAaHHA HM UsyueHHe 
CHcTeMaTHY¥eCKOrO COCTaBa IIpeCHOBOAHOH dbayHbl NOs8BOHIH NOCTaBHTb pac- 
qWIeHeHHe KOHTHHeHTAJIbHbIX OTJIOXKCHHH Ha TBepAy!lo OuocTpaTurpaduyeckyio 
OCHOBY. 

YjlaslOCb YCTAHOBHTb CYyILeCTBOBaHHe Pa3HOTHMHbIX KOMIWI€KCOB IIpeCHo- 
BOJIHBIX MOVJIJIIOCKOB, XapaKTePH3YIOWMX KOHTHHEHTAIbHbIe TOMI pasJiH4HOrO 
reouloruyeckoro BO3spacTa. 


B HacTosee BpeMA BbIJeJICHbI CJIEXYIOWWHe KOMIIVJICKCHI Me€3030HCKHX pec- 
HOBOJHbIX MOVJIJIIOCKOB: 


1. BepxHuli TpHac — HHKHAA ropa (deltac)— yTuaMueIOBO-TYTY eJVJIOBbIM 
KOMIIJI€KC. 


2. Cpequaa topa (forrep) — nceBsoKapHHHeBO-apKHTe1OepranOKOHXO- 
BbIM KOMIUJI€KC. 


3. BepxHaa 10pa — HW2KHHM Mel (BKJIIOUad BaJlaH2KHH) — yHHOHMHO- 
I[HPeHOBbIM KOMIMICKC. 

4. Huxuni men (roTepHB — aJlb6)—lupeHOBO-racTpONOMOBbIA KOMIVICKC. 

5. Bepxnuli mem (ceHoMaH — TYpoH) — TpHrOHHOli{HO-roHHOOasHCoBbIlt 
KOMIWJI€KC. 

Ilpu mpopexeHuu onpesennTenbckUx paOor u BbIfeleHuM pasM4HbIX Pay- 
HHCTHYUCCKHX KOMIUICKCOB HaHOoJlee CJIOXKHOM 3afayell OKa3alacb HX TOWHAA 
BospacTHat jaTHpopKka. Ha nepBom 9Talle usyyeHHA MpecHoBosHolt ay Hbl 
Ha TEPpPHTOPHAX, JIMMJeCHHIX MOPCKHX OTJOXeHHH, OTMPAaBHBIMM ObIM pPesyuJIb- 
TaTbl HCCJIEMOBAHUA OCTATKOB MO3BOHOUHBIX 2XHBOTHBIX H OTMe€YaTKOB pacTeHHH, 
a TakxKe CNOPOBO-MbIIbWeBoro aHalH3a. Ho JaTupoBKa Bospacta NO OcTaTKaM 
MO3BOHOUHDIX %KHBOTHBIX HM MO (lope, B CBOIO OYepeyb, TaK?%Ke He BCera Oblia 
jlocratouHo o6ocHopana. Ilo cnpapeyuupomy muHennto JI. B. HanupKuna u 
WU. VU. Topexoro (7), HawOouee MocToBepHble aHHbIe MOMIM MaTb paHOHbl 
C HepecavBalouwlMMuCs MOPCKHMM WM KOHTHHEHTAJIbHBIMH OTJIOXeCHMAMH, CO- 
jlep»KallluMM MCKOMaemylo (ayHy. 7 ‘ 

Jina crpaTurpauu KOHTHHEHTAJIbHBIX OTJIO27KeHHH Cu6upceKort TI aTPOpMBI 
u 3aGaiikaJIbA MepBocTeleHHoe 3HaveHHe MpHoOpemn CeHyac paspesbl JleHcKoro 
yruienocHoro 6accelina, re B paloue Kuraucka oOHapyxkKeHbl (bayHucTHyecKH 
OXapakTepH30BaHHble, MepecsanBaloulyecd MOpCKNe HM KOHTHHCHTAIbHDIC OT- 
JIOMKeHHA. 
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PesyJIbTaTbl McCJIeqOBaHHA MWOKa3saJIH, UTO B HHW2KHeH YacTH yrJICHOCHOTO 


paspesa XoporcKol CBUTbI JlexKAaT OTMOXKEHUA C MOPCKOli PayHOH, OTHECeHHOH | 


H. C. Boponen x Cranocephalites pompeckyi Mads., Inoceramus porrectus 
Eichw., Eumorphotis ex gr. lenaensis Lag. Ora cbayHa oTHeceHa kK OaTCKOMy 
BpeMeHH. 


Mopckasl TOa MOKpbIBaeTCA HecorslacHo J2KaCKOHCKOH KOHTHHEHTAaJIbHOW | 


CBHTOH, KOTOpad CoxepxUT oTMeyaTKH Ferganoconcha sibirica Tschern., F. 


subcentralis Tschern., F. curta Tschern., F. rotunda Martins., F. minor | 


Martins., Bithynia cf. jurassica Martins. 

Ilo manupm B. $1. Cprruepa, Ha JKAaACKOHCKYyIO CBHTY JIOXKHTCA C Ppa3MbIBOM 
CbITarMHCKasd CBHTa Cc MopcKoli (ayHo. Nocnequaa oTHecena 9. B. Kowenku- 
Hol (*) K mpoMexkyTKy BpeMeHH oT oKcdopya (ox”) JO HHxAKHEBOJIXKCKOTO 
(v!) apyca u cocrout u3 Goniomia marginata Ag., Thracia cf. incerta Thurm., 
Camptonectes cf. zonorius Eichw., Aucella jacutica Sok., A. mosquensis 
Buch., Pachyteutis excentricus Blain., P. kirghisensis Orb., Cucculaea jacu- 
tica nov. sp. CblIrarHHcKas CBUTa, B CBOIO OYepeb, NONCTHaeT bIHbIPCKYIO CBUTY 
KOHTHHeEHTaIbHOrO TeHe3Hca, CJIOXKeHHYIO OTJIOXKECHHAMH BepXHEBOJIXKCKOTO 


Apyca HW KOHTHHEHTAJIBHOIO BaJlaH2KHHa. @MayuHa bIHBIPCKOH CBHTbI IpeACTaBJleHa | 


yxKe MHbIM KOMIIJICKCOM MpeCHOBOAHBIX MOJIJIIOCKOB, COCTOAUHM u3 Limnocy- 
rena amgensis Martins., L. wiljuica Martins., L. ci. kweichowensis (Grab.), 
Leptesthes elongatus (Ramm) ractponogx Valvasta cf. Suturalis Grab. u 
Galba sp. 

Ananoruunad (bayHa oTMeyeHa Hamu (4), MomMuMO paliona )KuraHcka, elle 
43 pa Apyrux yuacTKoB BuwmiolickoH CHHeKJIN3bI, B YacTHOcTH Kemnengas, 
Ww Ha pp. AnmaHe u Anre. 

Takum oOpa30m, fopcKaad cbayHa (epraHOKOHX 3a%KaTa MexKAy MOPCKHMU 
OTJIOXKeHUAMU OaTa HU OKCC*OpACKOTO BPeMeHH, WaTHPOBaTb €€ MOXHO OTPe3KOM 
BPeMCHH OT BepXHero OaTa WO HH30B OKCdopya. Benuetexallni mpecHOBO,HbIl 
KOMIWIeKc (payHbl (JIMMHOWMPeHbI, racTpOMoybl) XapakTepH3yeT BPeMHA OT BEpXx- 
HeBOJIKCKOTO Apyca JO BaslaH%KHHa (BKJIOUHTEJIbHO). 

Jlaruposka sto (bayHbl NOATBepxKaeT ONpeseteHue BO3PAaCTa HCHTMUHbIX 
OKaMeHesiocTteH B MpkytTcKoM yrvieHocHOM OacceliHe, Ha AmaHCKOM LIHTe, B 
Sa6atkanbe u B Monrounun. 

BropbiIM Bax%KHbIM H HHTepeCHbIM PerHOHOM ABJIAeTCA SanalHo-cuOupcKaa 
HH3MeHHOCTH, Pe KOHTHHEHTAJIbHbIe OTOXKEHHA C CPayHOH UNpeHuA U MeIKUX 
racTponoy XapakTepH3ylOT HW2KHEMeJIOBOH Bospacrt. 

CocTaB KOHTHHEHTaJIbHOW (bayHbl CeqylouwMi: Cyrena wikulowskiensis sp. 
nov., C. subcaudata sp. nov., C. carinatoides sp. nov., C. pseudocredneri 
sp. nov., C. tivatica sp. nov., C. angulata Dunk.; C. apicina Dunk., CG. ef: 
Zimmermanni Dunk., C. cf. jugleri Dunk., C. plana sp. nov., C. subovalis 
sp. nov., Melania turriformis sp. nov., Micromelania bicarinata Martins., 
Lioplax elongata (Dunk.), Bithynia (>) parva sp. nov. 

KOHTHHEHTAJIbHbIe OTOXKEHHA C BbIWeyKasaHHo cbayHou, cuaraioule KUA- 
JIMHCKY!IO CBHTY, MepeKPbIBaIOT MOPCKHe HM JiaryHHble OTO%KeHHA TapcKoH u 
TeOuccKkol cBuT. MopcKkaa dbayHa TapcKoH cBHTbI, OTHeceHHaa A. E. Tnasy- 
HOBOH (') K BepXHeMY BalaHKHHY, COCTONT M3 CJeyIOMNX NpezcTaBuTenelt: 
Polyptychites tschekanowskii Pavl, Dichotomites aff. bidichotus Leym., 
Leiostrea osmana Vall. 

CrelyeT OTMETHTb, YTO H B CAMUX KOHTHHCHTAJIbHO-saryHHbIX OTOKeHUAX 
KHAJIMHCKOM CBHTbI SanawqHol CuOu“pH COBMeCTHO C THIMYHO MpeCHOBOAHEIMH 
MOJJIOCKAaMH BCTpevaloTCA eMHMUHbIe MeIKHe yrHeTeHHble (OpMbI AByCTBOp- 
4aTbIX MOJJIIOCKOB COJOHOBAaTOBOAHOrO Tuna (Ostrea, Corbula uyp.). Ussectren 
Waxke ONMH CiyyaH COBMeCTHOTO HaxO*KJCHHA B KePpHe YBAaTCKOM CKBaxKHHBI 
MHOTOUNCIeHHEIX Cyrena c aMMOHHTOM, onpezenenHpm A. E. Tnasyxosoiit (2) 
kak Spectoniceras sp. CopmecTHoe HaxoxJeHHe aryHHBIX Nenenunoy c mpel- 
CTAaBHTeJIEM OTKPbITbIX MOPCKHX BO] MOXKET paCleHHBaTbCA Kak Mepenoc nycrTori 
PaKOBHHbI AMMOHHTA B pHOpexkHylo 3OHY JlaryHbl, re MpOU3oLUW10 OMNOBpe- 
MeHHOe 3ax0poHeHHe. 

344 


Tlokpbipaetca KHAMHCKaA CBUTA HeEMbIMH aNTCKHMH OTOXKeHUAMH Ht OCar- 
KaMH BUKYJIOBCKOM NOCBUTHI aIbOCKOrO BOspacta, Cosep2xKalllel, m0 JaHHbiM 
A. E. I'nasynoson (1), mopcxyo dayny cyleqyroulero cocTapa: Inoceramus 
anglicus Woods, Syncyclomena aff. darius Lor., Cleoniceras bicurvatoides 
Sinz. 

Takum o6pasom, u B Sanaquoli CuOupu uMeer ecto nepecuiauBanue MOPCKHX 
M KOHTHHCHTAJIbHBIX OTJIOXKeHHI. 

J{a [aTHpOBKH BO3pacTa BepXHeMeJOBbIX KOHTHHeHTAJIbHBIX OTIOKeHHI 
As CYIleCTBeHHOe 3HaYeHHe HMeeT CMeHA MOPCKHX H KONTHHEHTAJIbHBIX 
ocaqkoB B DepraHcKoli nenpeccun. Tlocmequue Becbma Gorath! mpecHoBO,HOli 
cbayHou. 

B @eprancxou u coceque TamokukcKoit Jempeccuax coOpanbl OOnJIbHbIe 
KOJJI€KUHH IOPCKOH MpecHOBOAHOH ayHbl, CocTOAUeli U3 MpelcTapuTeeli po- 
mop Pseudocardinia, Arkitella, Ferganoconcha, Unio. 

B Ooulee nosqHee BpeMA, B Hatase BepXHero Mesa, HaGwIOMaeTCA BTOpUUHOe 
Pa3BHTHe KOHTHHEHTAIbHOM (bayHbl, COCTOAMel U3 ABycTBOpyaTHIX Trigonioides 
Hw Optoxonorux Goniobasis. Stu mowwocku Haiijenbi B FOro-Bocrounoli Peprane 
B HH3aX CeHOMaHCKOH KamauHHCKOH CBHTbI, KOTOPad MepekKpblBaeTCaA TYPOH- 
CKHM YCTPHYHbIM FOPH3OHTOM MopcKoro mMpoucxoxyeHua. Mopckaa Touuta 
MaTUpyeTcH MHOFOUMCJIeCHHBIMH ycTpHuamMu Exogyra u dayHon dopamunndep. 
AuaJlOrMuHad 38aKOHOMepHOCTh MpocwlexKMBaeTCA HB Apyrux palionax Cpesueli 
A3Hu, B YacTHOcTH Ha ATaOaiickom yuacTKe Kasaxcrana. 

IlockombKy MbI OCHOBBIBaIHCb Ip CBOUX OuocTpaTurpaduyeckux MocTpoe- 
HHAX TvlaBHbIM OOpa30M Ha MaTepMasle MO HCKOMAaeMbIM MOJIWJIIOCKaM, HeoOxo- 
JMMO ObWIO YYHTHIBATh PaCNPOCTpaHeHNve HHBIX HCKOMaeMbIX FPyMM 2HBOTHBIX. 

Bombuioe 3HaveHHe HMEIOT JIMCTOHOrHe paku (usMOMOAbI), CHcTemMaTHKa 
KOTOPbIX B HaCTOAIee BpemaA xopoo paspaboTrana H. VW. Hopoxusopym (°). 
TloceqHuM yCTaHOBJIeH pasHooOpasHbIi cocTaB (usIONOL, XapakTepH3ylounit 
Pa3IMUHbIN BO3PaCcT KOHTHHEHTAJIbHOH CepHu OcaykoB SaOalikaba HW Monroy. 
Tak, HanpuMep, B OTJOXKeHHAX CpesHeIopcKoro BO3pacTa BCTpeyeHbI Pseudo- 
grapta andrewsi (Jones), Bairdestheria elongata (Kob. et Kus.), Estherites 
cholensis Kob. et Kus. 

Jia mMepexoqHol CBUTbI OT BepXHeH IOpbl K HH2%KHEMY MeJly XapaKTePHbl 
Bairdestheria medialis (Kob. et Kido), Keratestheria bukaczacziensis Tschern., 
K. tumida Tschern., K. magna Tschern., K. rugosa Tschern. 

Jina coOcTBeHHO HH2KHerO Mesa TuNMUHE! Bairdestheria asanoi (Kob. et 
Kus.), B. middendorffii (Jones), B. (?) paucilineata (Kob. et Kido), 
Brachygrapta kutsangkonensis (Kob. et Kus.), Cyclographa tunghuensis 
(Kob. et Kus.), Liograpta huzitai (Kob. et Kus.), L. lata (Kob. et Kido). 
Bes ynomanytas dusionogqopand cbayHa ConocTaBasetca c cbayHol crpaTurpadu- 
yeckol wKkaibt Smonuu u Kopen (cputamu Kpbéurcan, ?Kexon u Jp.). 

Tlaneo6oranvueckne auupie A. H. Kpumrodosuya, B. J. Ipuuaza, 
B. A. Baxpameesa, MW. H. Cpe6pogompexoli uv Apyrux ucceqoBaTeset BNoMHE 
cormacyloTca c MaseoctbayHHCTHYeCKHMH BbIBOaMH. 

Patioubl, B KOTOPbIX OOHApyXKeHbl MepecaHBalollNecH MOPCKHe HW KOHTHHCH- 
TaJIbHbIe OTOXKeCHHA, WalOT HaM, TaKHM OOpa3oM, ONOpHble paspesbl, cMmocob- 
CTBYIOUHe PaCWICHeHHIO Me3030HCKHX KOHTHHCHTAJIbHbIX OCAIKOB Ha WIHPOKUX 
TeppuTopuax As3HaTcKoro MaTepHKa. 

Balikampexad MMHOOrMYecKaA CTaHUnA 


Bocrouno-Cu6upcKoro dusuasa 
Axajemuu Hayk CCCP 


Tloetynnso 
31 II1 1958 


IMTMUPOBAHHAS JIUNTEPATYPA 


RelA E. uopa, Tp. Mexsegomcrs. copenl. m0 paspadoTKe yHuullMpoB. cxemM 
Bcscs (056 1, 1987. 2013 u Topcxuu, 3s. AH CCCP, cep. reon., Ne 12 (1957). 
$3.8. Komeaxkuna, Tp. Mexsegomcrs. Copemanusa 10 paspaooTKe yHudullupoB. CxeM 
Cu6upu 1956 r., 1957. 47.7. Maptuucon, Onpexemurestb Me3O30HCKUX HU KalHOsOl- 
CKUX MIpecHoBosMErx MOsocKoB Bocrounoli Cuoupn, Msn. ING | (OCI, later: H. HW. Ho- 
BoxKu 0B, Tp. Ianeonton. unctr. AH CCCP, 48 (1954). 
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Jloxnayger AkawemMunu HaykK Gece 
1958. Tom 121, Ne 2 


PEOJORN 


C. M. THJIBDMAH 


K BOMPOCY O FEOJIOTMYECKOM CTPOEHHW CEBEPHOLO KPBIJIA 
OJIOMCKOLO MIPOPMBA 


(IIpedcmaeaeno axademuxom H. C. Wlamcxum 27 III 1958) 


B 1957 r. aBropom copmecTHO c rpymmol reosoros CeBepo-BoctTouHoro reo- | 


JOrHyecKoro yipaBeHua B OacceliHax pp. Bombuioro Antoa H Oso” MpoBere- | 


HbI FeOJIOTHYeCKHE HCCeAOBAHHA, MO3BOIAIOWMe OXaPaKTePH3OBaTb CTpaTH- 
rpaduio H TeKTOHHKY STOH TeppHTOpHA. 

Ha cepepe BbiqeraeTca KpymHoe YAMKAHJMHCKOe AHTHKJIMHabHOe MOAHA- 
THe, BxXoqatlee B Antolickylo CKJlaquaTy!0 30Hy. OHO mpocTupaercs B CeBepo- 
3anlaqHOM HallpaBJleHHM, CoBiayad c Bofopa3sqemom toxHOro AHtwolcKOroO 
xpeOra. IlogqHaTve cmoxeHO JBYMH TeppHreHHbIMH CBHTaMH: K9TI9pBeeMcKolki 
H MayKTyBaaMCKOH, UpesBbI¥aHHO LWIMPOKO Pa3BHTbIMH B Oovlee CeBePHbIX pait- 
oHax AHIOHcKOH ckaquaTol 30HbI. Ilo toxwHOMY OrpaHHYeHHlo NOHATHA poc- 
jlexKuBaeTca rpaHuiia AniolcKoH cKaquaToH 30HbI Cc OuolcKum mporn6om (*). 

K 30He COWICHCHHA STHX JBYX CTPpyKTYP IpHypoueHa CepHA MapadJIebHbIX 
pa3JIOMOB, OYeBHAHO, PIyOOKOrO 3aJIO*%KeHHA, KOHTPOJIMPYIOWINX pasJIHUHbIe 


NO cocTaBy HHTpy3HH BepXHeMeJOBOrO BO3PacTa H JaBOBbIe H3JIMAHHA TOMEI 
p. Mouun (°’). 


B mpaBo- vw seBoOepexKHOH UacTH BepxXHero TeyeHusA p. Bombuioro AHioOs 


B CeBepO-3allaqHOM HalipaBJIeHHH OT BepxoBbeB p. UnmMuememedib, Yepes ycTbe 
pu. SipakBaam H JO BepxoBbeB pu. OpsoBKH MpocTupaerca SpakBaaMcKoe aHTH- 
KJIMHaJIbHOe NOMHATHe, Te BbIBeELeHO OCHOBaHHe Ovolickoro mporu6a. 3To 
NOAHATHE, IMHO OKOsIO 140 KM pH WMpHHe Jo 30 KM, c0%KeHO OOpasoBaHHA- 
MH HM2KHerO CTPyKTYpPHOrO Apyca — HH2KHENepMCKHMH, BepXHeTPHacoBbiMH, 
HW2KHe- WH CpeHeIOPCKHMH. 

B ocHOBaHHH pa3pe3a OTIOXCHHH HHKHEH MepMH 3asleraloT MIOTHbIe TeMHO- 
Cepble, HEACHOCJIOHCTbI€ aJICBPOJIHTbI H aJIeEBPOMeJIMTbI, KOTOPbIe BbIIe Mepexo- 
AT B M@IKO3ePHHCTHIe TYPOreHHbIe MeCuaHHKH, TYbI, KPCMHHCTHIe CaHIbl 
(ALUMOHbI) H OpraHoreHHble H3BecTHAKH. B mecuaHnkax, Ty(bax HW H3BeCTHAKAX 
II. B. Brrkoppim wu MHOoIO OOHapyxeHa Corataa (bayHa TPHOOHTOB, OHHOUHBIX 
KOpaJIJIOB, OCTpakoy HM Opaxuonon. 

B. M. SapagoscKum orcioya onmpesenenbi Productus verchojanicus Fred., 
Pseudosyrinx kolymensis (Tolm.), Productus cancriniformis Tschern., Pr. 
cf. cora Orb., Pr. aagardi Toula, Rhynchopora cf. geinitziana (Ver.),' Cho- 
netes novozemliaensis Lich., Dielasma elongatum (Schlot.), D. giganteum 
Tschern. wu gp. 


Kommulekc MepeyHcueHHbIX opM MaTHpyer apTHHcKHit apyc. MoHocTE 
600—700 m. 

Ha mpapo6epexte pu. ‘pakpaaM, B ee HM2KHeM TeYeCHHH, Yepe3s TOPH30HI 
OasaJIbHbIX KOHIVIOMepaTOB, HeCOracHO Ha HH2KHEMepMCKHe OTWIOKeHUA Hae 
ratoT TeEMHO-Cepbl€ aJIeEBPOJIMThI, Cepble TyPOreHHble WeCuaHHKH WH U3BeCTKOBUC 
TbIe MeCYaHUKH HOPHHCKOTO Apyca c Pseudomonotis ochotica Keys. Mounocrt 
OTMOMKeHHH HOPHHcKorO Apyca cocTaBsaer He Menee 800—900 m. 

Ha mepoOepexkbe p. Bombuoro Antoa Hopuiickue oTioxKeHuA mpeycTaB/eHt 
UCKJNOYHTEIbHO TyPaMH aHAe3HTOBOFO COCTaBAa, KOTOPbIe Yepes ropn3soHT Tycho 
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KOHIVIOM€paTOB TepexoJAT KBepXy B TOJLULY MepecsaMBalolluxcA MOJUMUKTO- 
BbIX MCCYaHHKOB C aJleBPOHTaMM H Ty@aMH, MolHocTHIO Yo 850 M. Sta Toma 
B HH?KHEH H CpeyHeH YaCTH OXapaKTepH30BaHa aMMOHHTaMH Jeliaca Schlotheimia 
sp., Arietites (>) sp. m MHorowncleHHbIMA OeemHUTaMH. 

PeCAHCIOPCKHE OTJIOXKEeHHA, SaseratoulHe Ha HMPKHeIOPCKUX CorsacHo, cwIO- 
2KeHb! OJIM3KUMH MO JIMTOOrHYeCKOMy cocTaBy ToposaMu: TOMMUKTOBBIMH 


QO Buav6uno 


HKenapeeem 


H 0 H 


Cc 


SS 
Sar 
— 
—— 
== 
AS 


= 


ay 


(| : 
Pose ae r 
° i 


Pue. 1. Textonuueckasa cxema. Anolickas Cklaquatas 30Ha: 1 — YamKaH- 
JIHHCKO€ AaHTHKJIHHaIbHOe Nos_HATHe; Osolickui mporu6: 2 — HuxKHHit 
CTpykTypHpit sapye (P — Ie), Wp — ApakpaaMcKkoe aHTHKJIMHaJIbHOe 
NOHATHe, 3 — BePXHMM CTpyKTypHbIM apyc (Is— Cr,); At — AnyunucKoe 
MomepeyHoe moguatue; 4— Vmpspeemcxan cepua OxorcKo-YUayucKoro 
By JKaHMYecKoro Nosca; 5 — rpaHHTOMJHbIe HHTpy3uu, 6 — yJIbTpaocHoB- 
Had MHTpy3ua; 7 — sapopbie noToKu; 8 — ByKaHbI: | — Mouun, [J — 
Unmuememespexnit, // J — Anyuunckue; 9 — ocu anTuksunaselt; 10 — ocb 
IleuTpasbHOH 30HbI NpornOa; 1] — pa3s0Mbl 


AJIeBPOJIMTaMH HM TpayBaKKaMH C BHYTPH@OPMalHOHHbIMM KOHTIOMepaTamu, 
a TakKe TyY(OreHHBIMH M MOJIMMUKTOBBIMH MecuaHHKamu. Ilocmequve NoAYHHeHbI 
aleBPOJIMTaM HM pasBUTbl, TvlaBHbIM OOpas0M, B HHKHell YacTH paspesa 
TOU. 

Moutwoctb Tom coctapiset YOO—1000 m. B net Haligenpt Inoceramus 
retrorsus Keys., In. ex gr. rhomboides Vor., In. aff. porrectus Eichw. u apy- 
rue (opMbI, JaTHpyloulMe aaleHCKHi WH OaTCKHMH sApycbl. 

K cueqyioulemy CTpyKTyPpHOMy 2TaxKy OTHOCATCA BY /IKAHOreHHO-OcaOuHble 
0Opa30BaHHA BePXHeIOPCKOrO HM HH2KHEMeOBOTO BOSPaCTAa, BbINOJHAIONIHE WeH- 
TpaJIbHylo 30Hy Oulolickoro mporn6a. 

OrmoxKeHua BepXHei 1Opbl 3aeraloT Ha HM *KeTeAKAUIMX TpaHcrpeccuBHO UM 
pe3ko HecorslacHo. 


B pa3pese BepxHelopcKHX OTMO*KeHUH BocTOYHOH yactH OnolcKoro IIporH-; 
6a NpeoOlaqalor ocaqouHnble Moposbl (KOHTOMepaThbl, MeCuaHHKH, aJleBpOJIH- 
Tbl H CJI@HIbl), B 3anaqHoll — ByJIKaHOreHHO-OoCcafOUHble. 

B Oacceline cpenuero Teyenusa p. Bb. Anioa ByKaHoreHHO-ocafouHble oOpa-- 
30BaHHA OObeLHHEHbI B OaHMCKYIO CBHTY MOIIHOCTbIO Gomee 2000 Mo. 

Cputa no BCeMy paspe3y oxapakTepu3oBana Aucella bronni var. lata Traut., | 
A. lahuseni Pavl., A. cf. kirghisensis Sok., A. fischeri Orb., A. cf. russensis: 
Pavl., A. cf. surensis, A. cf. obliqua Tull., A. ex gr. rugosa (Fisch), A. mos-) 
quensis (Buch.), A. ef. lindstroemi Sok., A. ex gr. pallasi Keys., A. cf. kro- 
tovi Pavl. u Apyrumu dopmamu. 

B psyle cuyyaes paspe3 oTMOXKeHU BepXHeli IOpbl HAaYHHAeTCA OasaJIbHBIM 
CJIOCEM KOHIJIOMepaTOB C TaJIbKOH OCaOUHbIX, 2PPy3HBHbIX H WHHTPy3HBHbIX 
nopod. | 

OTNOXKeHUA BaaHXKMHCKOFO APyca MOUTH NOBCIONY 3aleraloT C Pa3MBIBOM,, 
HHOra HecorlacHo. | 

Onu MpelcTaBeHbI asleBpOJIHTaMH, CepbIMH MecuaHHkaMH, TeMHO-CepbIMH| 
TYPOKOHTIoMepaTaMH uM TydoOpekunAmMu, TydaMH aHJe3HTOBOTO COCTaBa Hy 
MeC4YaHO-rIMHUCTHIMU CaHuamu. MoutHoctb He meHee 1000 m. BasanxuHcKul! 
apye marupyerca aytenmamu: Aucella keyserlingi Lah., A. cf. inflata Toula,, 
A. cf. terebratuloides Lah., A. cf. uncitoides Pavl., A. cf. crassa Pavl., A. 
sibirica Sok., A. ex gr. fischeriana Orb., A. okensis Pavl. | 

Mectamu MocTeneHHo, a Yallle CO CuleqaMH MepepbIBa OTJIOXKEHHA Ba/laH*KUH-} 
ckoro Apyca MepexoAT B aliHaxKypreHCKYy!0 CBHTY KOHTHHEHTAJIbHBIX OTJIOXKE- 
HHH ToTepHBa — alta. OTO KococwoucTble, TpyOo3epHHCTHIe cepble H TeMHO-} 
cepble apKO30BbI€ H MOJIMMUKTOBbIe MeCUaHHKH, KOHTJIOMepaTbl, NeCuaHo-IvIH- 
HHCTbI€ H YIVIMCTO-IvIHHHCTbIe CaHUbl Cc Mpocwosamu TydoOpekunh u Tydo- 
KOHTVIOMepaTOB, C MaJIOMOLIHBIMH (70 10—15 cm) mMH3aMH HM NpocsIoAMH yrvieH. 
Mounoctp 900—1000 m. C BepxHeli uacTbIo pa3pe3a aliHax-KYyPreHCKOl CBHTbI 
NapasWIeIH3yeTCA HW2KHAA TyoreHHad CBUTa MMp3BeeMCKOH Tyo-waBOBOli} 
cepHH. 

B Oaccelive p. B. Antos B psye MecT M3 aliHaxKypreHCKOl CBUTHI CoOpaHa 
(bopa: Onychiopsis elongata Geil., Pityophyllum cf. nordenskjoldii Nath., 
Cladophlebis ex gr. hauburnensis (L. et H.) Seward, Pityoxylon sp. cf. eig- 
gense (Witham.) Kr., Protocedroxylon araucarioides Goth., Podocarpoxylom) 
gothani Stopes. | 

Vimp2BeemcKawA BYJIKaHOreHHad CepHaA MpelcTaBsieHa mpevmyllecTBeHHOy 
aHe3uTO-alHTOBbIMH JlaBaMH HM MX MMpoKsacTaMu. Ona wMpoKO pacmpoctTpa- 
HeHa Ha Mexkyypeube b. Anton nu Ovton. MouyHocTh cepuu He meuee 1500 m., 

OcoOeHHOCTH TEKTOHHKH PpaCCMaTPHBaeMBIX 9JIEMCHTOB TaKOBbI. \pakBaam-’ 
ckoe NOAHATHe MpekcTaBaer coOoH KPYyNHYIO aHTHKJIMHAaJIbHYIO CTPyKTYpy,.| 
oro-3allaqHOe KPbWIO KOTOPOH CJIOXKeHO OTJIOXKCHHAMH HWKHEM MepMU, BepX-: 
Hero Tpwaca, HH%KHeH M CpeqHel IOpH. ha 

CeBepo-BOCTOYHOe KPbIIO Cpe3aHo COpocaMH, Mo KOTOPbIM MPHXOAT B COMpH- 
KOCHOBCHHE Pa3HOBOSPaCTHIe CBUTbI HU2KHETO HW BepXHETO CTPYKTYPHBIX APy-} 
COB. | 

Ha toro-3alaqHoM Kpblie HaOJIOLalOTCA OTHOCHTEIbHO MOsOrHe MpAMBIe Hi’ 
KOCHI€ OTKPBITbI€ CKIaKH C pa3MaXOM KpblIbeB Zo 500—600 m. Onn Hapye- 
Hbl M@JIKHMH Pa3pbIBaMH, YaCTb H3 KOTOPLIX KOHTPosUpyer aliku ua6asos,. 
JMOPHT-NOp@upHTOB HW KBapIleBble XKMJIbI. r i 

Ouolickui mporv6 AnuHOH oKono 400 Km mpu wupuHe yo 180 Km mpoctupa- 
eTCH B CeBepo-3alaqHOM HalpaBeHuu. Ero WeHTpasibHad uacTb mpescTraBlAeT 
co6oH riyOoKo nporHyTy!o MyJbly, B KOTOpOH HaOmOZaeTcA nocTeneHHoe 
YBeIMYCHHe MOLLHOCTeH BePXHEIOPCKUX HM HM2KHEMEJOBbIX OOpasoBaHUli K OCe- 
BOH 30HE. 

CeBepHoe Kpbio Nporn6a B eBo6epexkHolt uacTu B. Antos ocm0xKHeHO Kpym- | 
HBIMM OpaXHaHTHKJMHAIbHIMA HW KYNOMOBUAHBIMH CKaKaMH, HepeKO pac- 
MOJIOXKCHHBIMH KYysIHCOOOpasHo. 

B Oaccetivax pp. Bypraxyan u Amyunn (neppie nputoxu p. B. Amos) Onote 
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CKHH MporHO pasfeed Ha BOCTOUHY10 H 3amayHyto YacTH cucTeMoii KPYyNHbIX 
Pa3JIOMOB, OPHCHTHPOBaHHbIX NoMepek MpocTupaHnuto ckJaquaTocTH. OTH pa3- 
JIOMbI KOHTPOJIMPytOT PA TpaHHTOMAHBIX HHTpy3ui, yJIbTpaocHoOBHylO UHTpy- 


SIO H JaBOBbIM MOTOK MO3AHeYeTBePTHYHBIX Oa3abTOR JOMHHI p. AayunH. 

OHM OTUYeTIMBO BbIPaxKeHbl B pembede, OOpasya mH6o Jempeccuonuble TMoHU- 
2KeHHA, JIHOO Mopdoulormyeckue ycrymbt. BMecte c TeM BO3HUKaeT mpesnoso- 
| AeHHE O PIyOOKOM 3a102KeHHH 3HaYHTeIbHO! YaCTH TeKTOHMYeCKUX HapywieHuit, 
—uTO MOJTBepxaeTcA CeAyIOulMMH (akTamu. Boctounwasx uacTb OuolicKoro mpo- 


- ru6a cuo*KeHa TPHaCOBbLIMH, IOPCKUMH HM HHXHEMEJIOBbIMH, IIpCHMYULeCTBCHHO 


—ocanOUHbIMH HW MHpOKIacTH¥YeCKHMH NoposaMH. OppysuBuble oOpasoBpanua 


IIPHCYTCTBYIOT TOJIbKO B HMP3BEeCMCKOH CepHH; B OCTAJIbHbIX CBHTaX OHM Urpa- 
1OT BECbMa MOJYHHEHHY!O poub. B 3anaqHok wacTtH mporu6a, HaoOopotT, B pa3- 
pe3axX BepXHeIOPCKHX HM HHKHEMEJOBHIX OOPa3s0BaHHH JaBbl aHJe3HTO-auluTo- 
BOrO CocTaBa H MX MHpOKMacTbl MpeoOaqawT Hak ocayOuHbIMA NMOposamu. 

Takoe pa3IM4He B MOIHOTe pa3spesoB, a TakxKe B HX (pallHaJIbHO-sAUTOJIOrH- 
4YeCKOM COCTABe IIPHBOAUT K MBICJIM O CYUeCTBOBaHHH 3eCb KpymHoro Momepey- 
HOrO MOMHATHA, 3aJIOX%KeHHOFO elle, MO-BHJMMOMY, B PaHHHe 9TAaIbI Me3030ii- 


“ecko HcTopHH. Moxkuo, TakHM OOpa3o0M, NosaraTb, YTO 3TO MOAHATHE MpeycTaB- 


JideT COOOH WIOBHY!O CTPyKTYPY, Pe3KO OTTPaHHYMBaIolllylo 3alayHyto HU BOCTOU- 
Hy!0 uacTH Osolickoro nporuéa. 

PaccmaTpHBaeMblit pation OsolcKoro mporn6a ABJIAeCTCA TEKTOHHYCCKH BeCbMa 
MOOHJIbHBIM, Ha KOTOPbIM, KaK H Ha BCIO BOCTOUHYIO YaCTb IporHOa, OKa3bIBaloT 
BJIMAHHe TeKTOHHYeCKHe Mpoleccbl MoJOROH KawHO30lcKOH CKJaquaTocTu 
TuxookeaHcKkoro mosca. B caMom Jee, KpoMe BysiKaHoB MonuHu, onucaHHoro 
E. K. Ycrueppm, u Anyunuckoro, u3syyeHHoro I. K. Kuempeppim, B OacceliHe 
pp. Uumuememenb B. V1. Ilerpospim o6Hapykex elle OHH KpaTep H HeOoVIbILON 
MOTOK Oa3aJIbTOB, AHaJIOPMYHBIX MO COCTaBY Oa3asIbTaM MOTOKAa JOJIHHbI p. Mou- 
Hu. CreqyeT AyMaTb, YTO STHM He HCUepMbIBAeTCA YeTBEPTHUHbI BYJIKAHH3M 
B Ojolickom mporuoe. 

B soctouHoh uactH Onolickoro mporu6a pa3BuTbl, XOTA HU He3HaYHTeIbHO, 
TPeTHUHbIe MH BeEPXHEMEJIOBbIe JIMMAPHTbI, MeXWITeHHbI, TPaXHJIMMapHTbI, OJIMBH- 
HOBbIe H FuMepcTeHOBble Oa3aJIbTbl, Vero He HaGOMaeTCA B 3alalHOw uacTH. 

Vi3 mpHBeeHHbIX BBIIMe JaHHbIX MOXKHO 3aKJIOUNTb, YTO OWOHCKHH mpo- 
THO ABIAeTCA HOBOOOPa30BaHHOH CTPYKTY pou. Crelyer OTMETHTD, TO eFo Maeo- 
30lHckoe H Me3030lCKOe OCHOBaHHe MO (allHaJIbHO-JIMTOJIOPHYeCKOMY COCcTaBy, 
xXapakTepy CKafuaTOCTH HM MOLLHOCTAM CJlararoulHX CBHT OTIM¥YaeTCA OT aHa- 
JIOTHUHBIX 10 BOSPaCTY OTJIOXKeHHH, PasBHUTbIX, KaK Ha OMOJIOHCKOM MAaCCHBE, 
Tak u B AHtwlcKol cKaquaToH 30He (°). 

BepostTHo, uTo Ha Mecte Ouolickoro mporn6a B SNOXy pasBHTHA BepXOAH- 
cCKOro KOMMIeKca pacmoslaratach MepHdepHyeckand Mooca TreocHHKJIMHaJIH, 
MO OTHOWeHHIO K KoTOpoH AHWiCKad CKaqyaTad 30Ha ABJIAeTCA BHYTpeHHel 
yacTbw. 

B BepxuHeropcKoe BpeMa, Kak 3fecb, Tak HW B AHIOMCKOH CKMaquaTOH 30He, 
MpOu30lua CyllecTBeHHad MepecTpolika TekTOHHYecKoro MvlaHa. C 9Toro 
BPCMCHH 3aJIOXKWJICA H B aIbHeHLIeM pasBHBasica NporHO, PopMallHu M CKJay- 
yaTble CTpyKTYPbl KOTOPOrO He CBA3ZAHbI C TAKOBbIMH BeEPXOAHCKOFO KOMIWICKCa. 
Bot nouemMy OTHOCHTb OMMcbIBaemMy10 CTpyKTypy K OvlolickoH CHHKJIMHaJbHOM 
zone (1) HM MomaraTb, YTO OHA (POpMHpoBaach B MoOcMeHHe STAalbi: PasBHTHA 
BePXOAHCKOTO KOMIVIeKCa, Ha Halll BSA, HEOCHOBATeIbHO. 


Wloctynu10 
25 III 1958 


IMTHUPOBAHHAS JIATEPATYPA} 


1H... Auuxees, H. E. 1pa6xuu nu gp., Matep. no reow. wu mome3H. MCKON., 
CB CCCP, s. 11 (1957). 210. M.MymaposcKkui, Broan. MOUII, og. reon., Ne 5. 
13 (1956). ®C. M. Tuapmau, J. ® Eropos, JAH, 113, NOE (LOD :/) en eae 
Ycrues, Martep. no reod. u momen. uckon. CB CCCP, B. 8 (1954). 
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Jlokxann Akayemuu nayk CCCP 
1958. Tom 121, Ne 2 


TEOJIO‘HA | 


B. M. APOWEBAY 


O CTPYKTYPHO-®ALUMAJIbHbIX 30HAX KEMBPHA 
BOCTOYHOLFO CKJIOHA KY3HEWKOLO AJIA-TAY 


(IIpedcmaeaeno axademuxom C. H. Muponoeoim 22 III 1958) 


B Kysneuxom Ana-Tay KemOpulickne OTIOxKeHHA ObWIM yCTaHoBseHbI J. C. 
DrenbuireiHom B 1923 r. nocme OOHapyxXeHHA HM CayHbl apxXeoluaT y yslyca 
Beli-Bytyk, a 3aTem, copmectHo c A. I. Bonorqunpim, y Aepepenb Bonbmot 
u Bepxuelt Ep6p (*,4 14). Ilameontomornyeckad XapaKTepuCTHKa OTVJIO*KeHUH 
mana A. T. Bonorgunsm (14), WU. T. 7Kypapneson (°), Il. C. Kpacnoneesori 
(°,7), E. B. Jlepmoutosoi (°) u ap. PallualbHad H3MeHYHBOCTh KeMOpHiickoro 
paspesa Oba BoepBble oTmeyeHa O. K. IlomeraeBolt (°) Hu O6ouee WeTabHO 
usyyena A. I. Bosorgunpi (°). 

B wacTosilee BpeMA yCTaHOBJIeHO, YTO BCNeACTBHe daliMaIbHOH M3MeHUH- 
BOCTH OTJIOXKEHHH WIA KEMOPHUCKOFO paspe3sa HEIb3A IPHMeCHATb Oe3OroBOpOyHO 
cTapylO HOMeHKJIaTypy CBUT (eHHCelHckad WH KyTeHb-OyJlyKCKaa), MpevioxKeH- 
nyro A. H. Uypaxospm, ommOouno mpesiouaraBWuM JOKeMOpHuCKHH BO3spacT 
sTux cBuT (1°). Tem He MeHee, B WpakTHKe paOoT Taka HOMeHKJaTypa 4acToO 
coxpaHserca JO CHX NOP, 4TO OFpaHHUMBaeT BO3MOXHOCTL JaJIbHelilero u3y- 
YeHHA (pallHaJIbHOM H3MCHUMBOCTH KEMOPHUCKHX OTIORKeHHU, MOCKOJIbKy B OOLe- 
IIPHHATOM MOHHMMAHHH eCHHCeHCKad CBHTa MpeCTaBIAeT KOMIVJI€KC KapOoHaT- 
HbIX, a KYTeHb-OyJykKCKad — BYJIKaHOTeHHO-OCaOUHbIX HAaKOMJIeHHH. 

IIpopeqeHHbIe aBTOPOM HCCJIeEOBaHUA MOKAa3bIBalOT, UTO Ha BOCTOUHOM CKJIO- 
He Kys3Heykoro Auwa-Tay H3MeHUHBOCTb (pallHasIbHOrO COCTaBa He TOJIbKO Be- 
JuKa, HO WM XapakTepH3yeTcA JOKaIH3alMeH B ONpPeeJIeCHHbIX CTPyKTYyPHbIx 
30HaAX THMMYHBIX JIA HUX (pallMaJIbHbIX KOMIIJICKCOB. 

SaBHCHMOCTb (pallHasIbHOTO cocTaBa KeMOPHHCKHX OTJIOXKeHHH OT PasMelile- 
HU KPYIHbIX CTPYKTYPHbIX 9JIEMEHTOB MOXKHO NOKa3aTb Ha IIpHMepe H3y4deH- 
HbIX HaMH pa3pe30B BaTeneBckoro KpsxKa HW p. Capasa, THNMUHBIX WIA aHTHKJIN- 
HaJIbHbIX 30H, H pa3pe30B Oaccelina p. Beni Vtoc, THNMYHBIX JIA TeEOCHHKJIN- 
HaJIbHbIX TporoB (cm. pue. 1). [lapannenusalua STHX pa3spe30B OKa3aslaCb BO3- 
MOXHOH OaroqapA Tomy, 4uTo B 1954 r. aBTopy yasocb OOHAapyxXHTb B 6ac- 
celine p. Benprit Moc dayny, xopoulo comocTaBuMylo C H3yueHHON paHee cbayHoli 
Bateuesckoro KpskKa. 

KemOpuit BarenescKoro Kps2Ka NpeCTaBJIeH TObKO HW2KHUM MH CpeqHuM 
oTemaMHM M pactawaerca Ha TPH eCTeCTBEHHBIX JIMTOJOPMYeCKUX KOMMIeKca 
(cHu3y BBepx): a) enncelicxy1o cButy (Cm{+ Pr?), cmoxeHHy10 cepBIMH 70 yep- 
HBIX H3BCCTHAKAMHM C MPOCJOAMH M TaykaMM JOIOMUTOB MH KPeCMHUCTbIX MOpoy, 
MOLLHOCTbIO OKOJIO 3,0 KM, 6) GOoubIeepOuHCKyIO (Co Cmi) u B) Kapacyk- 


ckyio cautTy (Cmj— Cm). BoubiieepOnucKad CBHTa — CJIOXKHbIM ByJIKaHOreH- 
HO-H3BeCTHAKOBBIA KOMINICKC, BbIJe@JIeEHHbIM aBTOPOM B 1953 r. HanOouee Tunu- 
4eH paspe3 cBUTbI y Rep. Boupwol EpOpl, rye oH XapakTepH3yercs CyllecTBeH- 
HO H3BeCTHAKOBbIM COCTaBOM, WIMPOKHM paciipocTpaHeHeM apxXeollMaTOBo-BIIh- 
(PHTOHOBEIX M3BECTHAKOB, YYAaCTHeM B CTPOeHHM CBHTbI BYJIKAHOFeHHBIX O6pa3o- 
Banu (aBrnToBble NopupuThl, ux Tydbl u Opekuun). lo p. Yneub u B palione 
noc. Borpay 6obuleepOuHCKasA CBHTA CIOXKEHA TOKO H3BECTHAKAMH MOLLHOCTbIO 
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no 1,8—2 km. HuxtexemOpulickuli Bospact CBUTHI ONpeyemneTcA PayHOu apxeo 
I[MaT KaMeUIKOBCKOFO HM GosIbIeepOUHCKOFO KOMMeKcoB (?,°,”) H TpHJOO“TaMH 
cpequ KoTopbIx, mo aHHbim H. B. ToxposcKol, u3BecTHbI Erbiopsis grandi 
Lerm., Binodaspis sp. nov., Poliellina syropyge Lerm. Kapacykckaa cBuTa 
CyIOX%KeHA KOPHUHEBATO-CepbIMH H3BeECTHAKAMH, JOJIOMHTaMH, UaCTbIO BYyJIKaHH 
yeCKHMH TYaMu Mop@upoB H KPeMHHCTHIMH Noposamu, allMaJIbHO 3aMelilalo- 
ILMX H3BeCTHAKH y Zep. Bepxueli Ep6nr (*). OcHoBaHue CBUTbI CocTaBsAeT OOpy- 


uepcKuli ropusouT Cmj— Cm (7) ¢ dayHo apxeounar: Erbocyathus obru- 
tschevi (Vologd.), Erb. heterovallum (Vologd.), Erb. krasnopeevae Jarosch. 
sp. nov., Vologdinocyathus erbiensis Jarosch. gen. et sp. nov., Ethmophyl- 
lum ratum Vologd. u ap. Hag o6pyyesckuM ropH3oHTOM pacnodaraeTcA TPHJIO- 
6uToBblii ropu3soHT r. CiagqKue KopeHbs (?,°,°). 

Jlia KemOpulickux oTmoxenuit BareHepckoro Kps#xKa XapakTepHO Npeodula- 
janue KapOoHaTHbIX NOpO, BO BCeX YaCTAX Paspesa, HaJIMYHe MeCTHBIX Mepepbl- 
BOB, IMMPpOKoe pa3sBHTHe apXeOlHaTOBO-BOJOPOCJeBbIX PHOB, CBUJeETeJIbCTBYIO- 
IHX O He3Ha¥HTeIbHOH ryOHHe MOPA, B KOTOPOM IIpOHCXOJMJIO HaKOIVJIeHHEe 
OCaJKOB. 

OTIHUHbIC UePTHI HMeIOT paspesbl KeMOpuaA B Oacceline p. Benn Voc (cm. 
puc. 1). 3necb HHKHU KeMOpuit MpeqcTaBeH MOULHOM HM CIOXKHO MOCTpOeHHOH 
OCaOUHO-ByJIKaHOreHHOH CepHel (quaOa3bl, CIMIMTEI, WHada30Bble MOpupHTHl, 
KepaToupbl, HX MHPOKMacTHYecKNe OOPa30BaHHA, MpOCJIOH U WayKH H3BeCTHSA- 
KOB H Jp.), Ha3BaHHOM Hamu B 1954 r. cpilickoH. Ilo cBoemy xapakTepy OTJIOx*xe- 
HMA CbIMCKOH CepHH CXOJHbI CO CIHJIMTOBO-KepaTo*upoBou (opMalnet ee 
Cu6upu u Ypala. Ora cepuaA pacuJieHeHa HAMM Ha Be CBHTbI: KOMMYHAPOBCKy iC 
(Cm!) a TiopumcKyto (Cm?—Cmi). Bote oTmoxeHHii TIOPHMCKOM CBHTEI Ges 


CIeHOB MepepblBa 3aleralOT H3BECTHAKH MH JOJIOMUTHI CbICTLIK-2KYJIbCKOH CBHTEI, 
B HHKHeH YaCTH OXaPaKTePH30BaHHble (hayHOH TPpHIOOHTOB HH30B cpelHera 
KemOpua (onpegestenua H. B. Tloxposcxon, JI. H. Penunou, B. M. Spouiesuy): 
Kooteniella edelsteini Lerm., K. ef. slatkovski (Schm.), Erbia granulosa 
Lerm., E. sibirica Lerm., Chondranomocare sp. BysKaHoreHHo-H3BeCTHAKOBO- 
JOJIOMHTOBbIe€ OTJIOXKCHHA CbICTHIK-2KYJIbCKOH CBHTbI JOCTHTaloT MOILHOCTH 
3,6 KM. 

CTouIb pe3KHe pa3JIMuHA pa3spe30B KeMOpua BatTeHepcKoro Kp”»%Ka U Oac- 
cena p. Besbili Vioc no3BomA1oT pacCMaTPUBaTb YKa3aHHble palOHbl BOCTOUHOFG 
ckloHa Ky3neykoro Aja-Tay Kak KpyMHbile H CaMOCTOATEIbHbIe CTPyKTY PHble 
3JIEMEHTHI. COOTBETCTBEHHO MOXKHO TipesnosaraTb, uTo Gaccelin p. Beit Vitoc 
MpeACTaBAeT TEOCHHKJIHHAIbHbIN TPOr, KOTOPOMY MbI IpHyaem HasBaHHe Mioc- 
CKOH reocHHKJMHaIH. BarenescKuli KpaxK C 9TOH TOUKH 3peHHA ClemkyeT pac- 
CMaTPHBaTb* Kak TeOaHTHKJIMHalb (BaTenepcKax reoaHTHKJMHaJb). 


KemOpuiickne oToxeHHA p. Capala HMeI0oT MH@TO OOMMX YepT B CTPOeHUA 
C TaKOBbIMH OacceHina p. Benn Voc. Jevcrsutenbuo (cm. puc. 1), B o60nx 
STUX palOHaX: a) HUXKHAA YaCTb paspe3a KeMOpHA MpescTaBeHa BYJIKaHOreH: 
HO-OCaJlOUHBIMH CePHAMH, B CJIOXKCHHH KOTOPbIX MPVHHMAIOT yUaCTHe @CHOBHBIE 
M KUCJbIe S*py3HBbI; 6) BEPXHAA YaCTb HHAKHEFO KEMOPHA CJIORKeHA B OCHOBHON 
H3BeCTHAKAMH; B) CpeqHHH KeMOpPHHi CO*KeH CYILeECTBEHHO JOJOMUTaMH. OxHa: 
KO B oTAM4He OT Oaccelina p. Bempiii Mioc, B cloxwKeHHH BYyIKaHOreHHO-ocayouHol 
cepHu p. Capalla He yuacTBylOT CHMIHTbI MH KapaToduppl. Kucubie adby3HBb 
(Peb3uTOBbIe NOpdupsl), accoumMHpyAcb Cc OpTodupamu Mu UX MHpoKacTHYyeCc 
KHMH OOpa30BaHHAMH, OOpa3yiOT CaMOCTOSITeIbHYIO CBUTY, 3aBepllalonlykK 
paspes CepHH. OveHb HeEMOCTOAHHONM Obla OOCTAHOBKAa HaKOIVICHHA BYIKaHOreH: 
HO-ocaqOuHOH cepuu p. Capana. 3HauuTebHaA YacTb ee @TMOXKeHUH O6pa30 
BaJlaCb B Ha3€MHBIX yCJIOBHAX (MOTOKH, NOKpoBbl). MmMeaH mecto JOKaJIbHbI 
Ppa3MbIBbI H TepepbIBbl. 


Jt Bepxuel uacTH HuxKHero KeMOpuan p. Capana — cBuTH CBETJIO-CePbI} 
M3BeCTHAKOB — THIMYHbI MCJIKOBOHbIe OTMO2KeHHA. FI3BecTHAKH CBHTbI OOBIY 
HO apXeOWUMaTOBO-BoJopocieBble. Cpequ apxeowuaT (Ka. Taexupii) HW. T 
*Kypapnesolt u II. C. Kpacnoneesoit onpenenenn: A. jacicyathus proscurja 
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kovi (Toll), A. jenisseicus (Vologd.), A. cf. suchiensis (Krasn.), A. immanis 
(Vologd.), Coscinocyathus cf. retetabulae (Vologd.), Ethmophyllum spinosum 
(Vologd.) u gp. 

IIpupeyenuble (POpMb! MOSBOMAIOT CBETIIO-Cepble U3BECTHAKU p. Capasa como- 
CTaBJIATb C BEpXHel MOMOBUHON OoubueepOuHCKOM CBUTHI BaTeneBcKoro KpsAxKa. 
AnasloroM 9THX H3BeCTHAKOB B Oacceline p. Besnili Vtoc apanerca Toma TeMHO- 
cePbIX H3BeCTHAKOB (pyH. BawaxuHH) MW BYyJIKaHOreHHO-H3BeCTHAKOBAA TOsILA 
(pp. Manas Cpia nu Tiopum) tiopamcKoit cpursl. Cpequuli KemOpuli (M uacTbIO 
HWKHMH) 10 p. Capana ci102KeH JOJIOMHTaMM CBICTHIK-*KYJIbCKO cBHTEI. Ipu- 
CYTCTBHe CpeM NOJIOMHTOB BOJOPOCJeBbIX PaSHOCTeH, OYeBHAHO, WO/XKHO yKa- 
3bIBATb Ha He3HaUHTeIbHy!O TIyOHHY Mops (20—50 m). M3 u3n0xeHHoro cue- 
myeT, uTo KeMOpHiicKue OTMOKeHHA p. Capasa MpescTaBAOT OTMORKeHHA NOL- 
HATHA CpeqM PeOCHHKIMHAIbHOH OOacTH M MO THMy aHasIOrMuHbl TAaKOBbIM 
Barenescxoro Kpsxa. IIpHypouenbl OHM K BOCTOUHOMY CKJIOHY WeHTpasbHOrO 
AHTHKJIMHOpHA (reoaHTHKsMHOpHA) Ky3uHenkoro Ama-Tay. 


Teonormueckuit HHCTHTYT Tloctynuso 
SanayHo-CuOupceKoro dusuana 10 Ill 1958 
Axajleman HayK CCCP 
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TAJEOHTOJOCH A 


B. Tl. MACJIOB 


HOBbIE HAXOJKH BOJOPOCJIEH B FOPE KPbIMA 
(IIpedcmaeacno axademuxom H. Cy Hamcrum 4 III 1958) 


Co Bpemenu Haxogok B. ®. [lyennuuesbim comenHonop HM MHOMOped B IOp- 
CKUX H3BecTHAKaX KppimcKolt Wiibt He ObwvIo yKa3aHHH Ha HOBbIe (POPMbI BOJO- 
pocael. MU tombKo B nocmeqHee Bpema B. ®. Ilyerunuespm xe u H. IT. Kancen: 
joKa3aHo Oovlee WHpoKoe pacipoctpaHeHue comeHonop (By6yuan-Alina, Ke-: 
MaJlb-OrepK, BepXxoBba p. Yu-Kowla u T. J.) B CCKBAHCKO-KHMePHJDKCKUX U3Be- 
CTHAKAX. OueHb HHTeEPeCHbIMH OKa3aJIHCb HalieHHble MHOHM OCTaTKH cHdoHeH | 
B WWWIHax, JO6e3HO MpeocTaBJeHHbIX B Moe pacnopaxeHne JI. T. PesHuKozol 
(busuat AH YCCP B Cumdeponome) u3 Bepxos iopbl SanaqHow SHI (Kapa- 
6u-Aiina u Aw-Ilerpuucxaa SWiina). OOnomKu MyTOBYAaTHIX CHoHeH BCTpeya- 
JOTCA B J€TPHTYCOBbIX H3BECTHAKAX KHMCPHJ2Ka, HHOTa C ABHBIMH CJleqaMy 
OKaTbIBaHHA OOJOMKOB HU J@ATeIbHOCTH CBepJALINX BOOpocsei (Palaeachlya). 


THM CHLOROPHYTA 
KJIACC ISOCONTAE 


Tlopayox SIPHONALES 


Cem. DASYCLADACEAE 


Actinoporella Alth., 1882 


VispecTkoBblli 4exou WuIMHApHueckui, unenucThii. Unenuku o6Opasywrcs 
B MeCTaX MYTOBOK H3 BOJIOCKOBHAHbIX IIPOCTHIX OTBETBJICHHH B Bue 3Be3I0- 
OOpasHbIX KOsIell, TAK KaK KaxXoOe OTBETBIICHHE B OCHOBaHHH OfeTO HHTHBU- 
WYaJIbHbIM Ooslee WIM MeHee JWIMHHbIM YeXJIOM, KOTOPbIi OObIUHO CIHBaeTCA B 
OCHOBaHHH C COCeHUMH OTBeETBIeHHAMH. Tum poga — A. podolica Alth., 1878 
u3 BepxHeH opp! Bocrounonw Tanuunn. 


Actinoporella (?) Krymensis, sp. now 
Puc. 1 a—dO u 2 2 


OTXofAlMe OT WeHTPaIbHOk AYeH OTBETBICHHA OOKMPOBaHbI Ha HEKOTOPOM 
paccTOAHHM M OOpasyloT OBaJIbHY10 (CIOpOHOCHy10?) Kamepy, OT KOTOpOH Jlalee 
OTXOJMT BOPOHKOOOPasHat KOPOTKad OOoMOUKAa CaMmoro oTBeTBeHUA. B Bepru- 
KaJIbHOM CeueHHH YeXs1a NOMYYAIOTCA OTXOAAUIME B CTOPOHHI [Be BUIKU, KOTOpbIe 
O13 WeHTPabHOH AueH OOpasyloT HeOO/IbIyIO KaMepy, OTKPbIBaloMly1oca WH- 
pokuM oTBepcTuem (puc. | 0). B ropusoHTaibHom ceyeHHu nomyuaetca cBOCOb- 
pasHat sBe3qouka us 6—7 syyeH, pasqBaMBalowuxXcA Ha KOHMAaX (puc. le)4 
B TaHreHiHaibHOM CeYeHHH MosyuatoTCaA WIM COeMHeHHBIe MexJly co6oH 7Ba 
Koubua (puc. 16 mu 6), 41H NBa KONbIaCc porysbKaMH Ha Kpaax (pa3pe3amu co- 
CeHAX KOHYyCcoB) (puc. lan 2e). Buy ormmuaercsa or panee OnMCaHHBIX (10 NOHOC- 
HbIMM?) KAMePaMM OKOJIO WeHTPaJIbHOH MOMOCTH U3BeCTKOBOFO Yexua. Pa3meppl: 
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Mu 
AMaMeTp OObISBeCTBJICHHbIX MYTOBOK JO | MM, HanOoubuuii HaMeTp OTBETB.Ie- 


i 


HHH 0,16 mm. Tonoruner PMH AH CCCP—imumer N12 1m 223. Kapa6u-Aiina. 


Triploporella Steinmann, 1880 


eas YeXOJ NaMweoOpasnbld, oOaqatouui nepBHYHbIMH OTBeTB- 
ee Bue TpyOoK, urpaioulHx pomb cnopanruoopos co cnopaHruamH, 
py MepexoAMl4X B HHTCBHHbIC OTBETBJICHHA H HM 2KHIOIO YaCTb OTBET- 


Puc. 1. 3apucosku paspe3soBn dparmexTos Boxopocuelt (yepHoe — u3pectT- 

KOBbIli uexom). a—O — Actinoporella (?) krymensis, B pa3sHprx ceyeHusax 

a—TaHreHUMaIbHOe, 6 M 6 — KoCcble, 2 — MepnenyukymapHoe K UeHTpawtb- 

HOM ocu, 0 — oceBoe, e — Triploporella karabiensis, ceuenne yepes cTeHKy 
H3BeCTKOBOrO uexJa (cxema) 


BuleHHA 2-ro MopsqKa. Tun poxa — T. ramesi Steinmann, 1903 u3 rurona Ipam- 
Gepra ([epmaHua). 


Teepe LO. po eld as -kia Ta besiiot S87sp. cov 
Puce tre. uke soc 


Kocoe H MomepeuHoe ceyeHHe Yepe3s H3BeCTKOBbIi YeXOJI MOKa3bIBaeT cule- 
qkytolllee CTPOeHHE MYTOBOK: [epBUYHbIe CIOPOHOCHbIe OTBETBJICHHA OObIZBECTBIIE- 
HbI JO CaMOrO OCHOBaHHA, MpecTaBiAloT CoOoM cocuckooOpasHble WuHHpHl,. 
Cy2KeHHble KHH3y H BBepXy. OHM KOCO paclOO%*KeHbl K OCH WeHTPaIbHO Nosoc- 
TH. Kaxkloe MepBvuHoe OTBETBIeHHe MepexOQUT B 4 BTOPHUHDIX, KOTOpPble pac- 
NOOX*KeHbI MepMeHAMKYAPHO BHEIIHel MOBEPXHOCTH HM OTXOJAT OT MepBUYHDIX 
lok yraom (puce. | eé). 

Topp — BbIxXoZbI BTOPHUHDIX OTBETBJICHHH Ha NOBePXHOCTb — pacnoso- 
2KeHbI PANaMu, HO rpynmoBoe (no 4 Mopbl) pactoviowKenve HepeKO Hapyluaercs. 
Pasmepbl: BHeWIHU WHaMeTp H3BeCTKOBOFO Yexa 3,5—4 MM, MaMeTP BHYTPeH- 
Heli nomoctH 2—2,7 MM, HaHOoOJIbIUMH MaMeTP NePpBHYHBIX CIOPOHOCHBIX OTBET- 
BuleHuit oKot0 0,14 MM, WHaMeTP STHX Ke OTBETBJICHHH OIM3 WEHTPaIbHOH Mowoc- 
TH okoo0 0,05 MM, 2MaMmeTp oTBeTBIeHHH 2-ro nopszyKa 0,09—0,12 mm, qmuHa 
Me€pBUYHBIX OTBETBICHHH OKONO 0,8 MM, AVIMHa OObISBeCTBICHHOH UaCTH OTBETB- 
neuuit 2-ro nopaqKka 0,28—0,4 mM. 

Pa3Mepbl H3BeCTKOBOrO Yexsa STOTO BUJa OJIM3KH K HEKOTOPBIM 9K3eMIVIA- 
pam Triploporella ramesi Steinm., ommcaHHbim Kapouiv, HO CHJIbHO oTMMYAa- 
IOTCA OT STOH OPMbI NOAHbIM OObISBECTBJICHHeM OTBeETBeCHHH 1-ro nopayKa 


H pacmlomoxKeHHeM 9THX OTBETBJICHHH. 
Munieria Deecke, 1883 


Pon 6nusKkuit Kk Actinoporella. Ocesolt KaHasI TOHKUH, OTBETBICHHA OOpa3syl0T 
IpaBHJIbHO pacnosox*KeHHble MyTOBKH. Uexom OTBeTBIeHHH HMeeT BH Bepere- 
HOBHJHbIX TPYOOUeK, BCTABJICHHBIX B OTHOCHTEJIbHO TO/ICTOe H3BECTKOBOE KOVJIb- 
0, 4TO Mpufaer cneunduyeckuit BUA Yexny. Twn pogza —M. baconica Deecke 


43 1oppl Beurpuu. 
tite 355: 


Mwniretiica’ beac otnpeccan Die. cree, 21883 
Prcse2 2 


1883. Munieria baconica Deecke. Neues Jahrb. Min., 1, p. 9, pl. 1, fig. 4—8. 

1887. Munieria baconica Solms — Laubach., Palaeophytologie, p. 43. 

1920. Munieria baconica Pia, Abh. Zool.-Bot. Ges. Wien, 11, p. 144, pl. 7, fig. 
4$6—26. 

1927. Munieria baconiica Pia, in Hirmer, Handb. d. Palaeobot., p. 70, fig. 51. 

1955. Munieria baconica Carozzi, Ecl. Geol. Helv., 48, Ne 4. p. 47, fig. 10—12. 


Ilo uceneqopanuam Jl9xe, Ilva u Kapouun, cTpykTypa H3BeCTKOBOrO 4exJa 
‘STOH BOJOPOCIH JOBOJIbHO CcO*KHAaA. M3BecTKOBbIN YeXOJ OTHOCHTEJIbHO TOJICTHIN, 


Puc. 2. Muxpodotorpadun cbparmentos BOfOpocsel B wtMdax. a — Munieri i 
BB . @— Munieria baconica sp. 
revs Oe Actinoporella sp., 6 — Munieria sp., 20x (monepeunbie ceyenus), 2 — ActinoneT i 
a krymensis, 30x , 0 — Actinoporella sp., 20 (Kocoe ceuenne), €, #¢ — Triploporella karabien- 
sis, 10 (e — kocoe ceyeHne, 9 — Tlomepeynoe ceyenye) 


3aKPbIBACT MOUTH BCIO NOBEPXHOCTb pacTeHua. OceBoit KaHal TOHKUH, eule Oonee 
YTOHPINACTCA B MPOMeXKYTKAX Mey MYTOBKaMH. OTBeTBIeHHA pacnouoKeHbl 


$56 


NepleHAHKYIAPHO K WeHTPasIbHOH OCH B MPOCTbIX MYTOBKaX, CONpHKacalworcs 
M CJIMBaloTCA pyr c Apyrom OmHs oceBoro KaHaJla Ha HEKOTOPOM PaccTOAHHH. 
BeperenooOpasHas (bopMa OTBeTBUJIeHUii BbIpaxKaeTCA B YBEJIHYeCHHH JlMaMeTpa 
B OObISBeECTBJICHHOH 4aCTH WH B YTOHDINeHHH K BHelUHeMy KOHUYy. Kpome Toro, 
KOJIbIUa MOryT JlaBaTb BHELIHHE yTOJIMLCHHA, KOTOPbIMH AMCKHM COMpHKacalwrTca, 
a NIPOMe*KYTKH Me@XK]y HHMH IpeBpalllaoTcA BO BHYTPeHHHE KOJIbILEBbIe MOJIOCTH,. 
KOTOPble OObIYHO He 3alOJIHEHbI LeEMeHTOM NOposb. OpraHel Pa3MHOXKeHHA HeH3- 
BeCTHBI. 

B wuincdax HaOmofaioTrcs pa3HuHble KapTHHbI OLHOH U TOM *Ke BOAOpocH: 
B 34BHCHMOCTH OT Me€CTa UH HallpaBsleHusA CeueHHHi: |) ceueHHA B BHC 3BeE30UKH — 
NOMepeyHble CeveHHA KOel C PaWa/bHbIMH OTBETBICHHAMH; 2) OBaJIbI C BbIPOC- 
TaMH WIM PpasAyTble WHJIMHAPbl C BHELUIHHMM BbIPOCTaMH — MIpOJO/bHbIe HM KOCHIEe: 
CeueHHA KOJIel; 3) HeMpaBHJIbHbIe BEKTOPHI KOJell C BbIDOCTaMH H PANOM OKPyr-— 
JIbIX OTBePCTHH — NlomepeuHble ceyeHNA yYepes MYYKH OTBETBJICHHH. 


Tlo Ina Ilo Kaponun 
BuewHul quamMerTp, MM 0,6—1,1 0,6—1,6 
J{uameTp oceporo KaHaJia, MM 0,05—0,15 0,05—0,26: 
CpeqHHu AMamMeTp OTBeTBJIeHHH, MM 0,08 0,09 
KosHuecTBO OTBeTBJICHHH B MyTOBKe 16 16 


Bug paciipocTpaveH B HH2KHeM Mevly H anter. Bakouu (Bexrpus), B KuMepny— 
*Ke, NOpTabe u mypOeke Cass, B WypOeke u Geppuase IOpcKux rop, BasaH- 
mune Cen-Mopnuea ([Bettjapua) u T. 2. B Kppimy 3T0T Buy BcTpeyaerca B KH- 
MePHJXK-JIY3HTAHCKHX H3BeCTHAKAaX Hbl. Kpome STHX OMpPeNeIMMBIX JO BULA 
BoJopoceH, BcTpeyenbt Actinoporella sp. u Solenopora sp. 

Cpequ opraHHyecKux HM MedHTOMOP(HBIX OCTaTKOB B MeJIKOBOHbIX JeTPUTy-— 
COBbIX H3BeCTHAKAX KHMePHJKa BCTPeYeHbI Tak»xKe CeYeHHA Yepes OCTATKH. 
Coscinoconus Leupold (HeckoubKO BHJOB). 

Heo6xofMMo OTMeTHTb (pal{HasibHyio UpHypoyenHoctb Actinoporella kry- 
mensis sp. nov. 4 Munieria baconica kK NemHTOMOpdHbIM, N0-BHJMMOMY, OTHOCH- 
TeEJIbHO Oovlee TIyOOKOBOAHbIM H3BeCTHAKaM (He ruy6xe 50 m). B To xe Bpem= 
Triploporella karabiensis sp. nov. u Solenopora sp. BcTpeyeHbl B rpyGoseTputTy- 
COBbIX H3BeCTHAKAX C OKATaHHbIMH OOJIOMKaMH Hi CJleaMH Je€ATeJIbHOCTH CHHEe- 
3eJICHBIX BOMOpoceH, T. e. B Calun NpHpudowot uM OeperoBol MewN.. 


TeonornueckHl HHCTHTYT Tloctynmuso : 
AxajlemuH Hayk CCCP 28 Il 1958, 


UMTHPOBAHHAS JIMTEPATYPA 
1A.Carrozzi, Etude stratigraphique et micrographique du Purbeckien de Jura 


suisse, Genéve, 1948. # A. Carozzi, Eclog. Geol. Helv., 48, Ne 1,31(1955). * J. Em- 
berger, Bull. Soc. Géol. France, 5, Ne 7—9, 543 (1955). 
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THCTOJOTHA 


E. H. KOJIOCC 


IKOJIOTMYECKAS MOPOJIO“HA HEKOTOPbIX CTPYKTYP TJIA3A 
MUS; MUSCULUS L. 


(ITpedcmaeaexno axademuxom H. HU, Ulmanveaysexnom 31 III 1958) 


PopMooOpa3ytoulee BIMAHHe Cpebl Ha CTPyKTYPy OPlaHOB %KHBOTHBIX He-— 


COMHeHHO. 3To, B WaCTHOCTH, OblIO MOKa3aHO Ha lpWMepe CTpOeHHA MYyCKyQJa- 


TYPbI pasly2KHHbI NOsBOHOUHEIX (1,2). O crpyKType Tvia3a JOMOBBIX MbIleli B JIMTe- | 


paType HMeIOTCA eAUHUYHbIe paOoTHI ONMCaTebHOTO XapakTepa (°,*); HO B HUX 


FOBOpHTCA O AudhepeHunpOBaHHOM CPHHKTepe 3padKa HM OJHOBPeCMeHHO O HeO-— 


CTaTOUHOH BbIPaxKeHHOCTH MIATaTOpa 3pauka Y 9THX XKMBOTHbIX. CoyueTaHHe 


MIOXOH O:OpMJIeHHOCTH MocweqHero C JOCTATOUHO BbICOKOH AuddepeHUMpoB-— 


KOH efO AHTaPOHHCTa C TOUKH 3PeHHA THCTOCH3HOJIOPHH COBeEPLIeHHO HeNOHATHO. 
HeppipaxkeHHOCTb Y MBIIUM (HOUHOTO XKHBOTHOLO) MBILLMbI, pacWiMpAIOWeH 3pa- 
YOK, H@MOHATHO TakxKe H IKOJOrHYeCKH. 

Hamu uccieqoBalvcb B3pOCJIble SK3EMIMIAPbl CepoH MbIMIH OOoero Towa. 
Sa6uBasiv HX MpeHMYyUeCTBeHHO C MOMOLMIbIO XOpodopMa, HO YaCTb yMeplBJA- 


Jlacb HHbekwMeH 2 MJ pac- | 


TBopa (1: 1000) comsaHoKu- 
coro aflpeHasiMHa JH 


CepHOKHCJIoro aTponHHa,— 
TaKHe€ %KHBOTHBIE HMeIH 
MOCMepTHO Tvia3a Cc pacluin- 
PCHHBIMH WH CYyKeHHBIMH 
3paukaMH. QHYKJIeHpoBaH- 
Hble Mla3Hble AOJIOKH TOTAJIb- 
HO (PUKCHPOBaIHCh 4—5 vac. 
Puc. 1. Panuampuniit paspes uepes pazyxuay a—m, BO% pacTBOpe TPuXxXJOpyK- 
phincter pupillae,6—m. dilatator pupillae,e—nepequaa CYCHOM KHCJIOTbI WIM B Teue- 
H @— 3afHAA MOBEPXHOCTH pajlyKHHbI HHe 6 Mec. B pacTBope el : 9) 
HeliTpalM30BaHHOrO (opMa- 

JuHa. Bo sBpema o6e3Box%KuBaHHA B 96° cnupTe nepeqHHi cerMeHT raa- 
3a, B cCocTaBe POroBHIbl H PpayyXKHHbI, OTAeIAICA HU B LabHelilem Oo6- 
paOaTbiBaicaA oTetbHO. IlapadunoBble cpe3bl TomMHol 5 » Ob6ecuBeUHBaJHChb 
AKTHBHBIM XJIOpoM io MakapoBy 4 OKpallMBMcbh >Kele3HbIM reMaTOKCHIH- 
HOM leiijenrativa. UacTb cpe30B paccMaTpuBaslacb B HeOTOeICHHOM COCTOAHUH. 

I'a3Hoe A0/I0KO B3poCMOH MBI MpescTaBraer co6o map. Poropuua 3anu- 
MaeT NOJOBHHY eo NOBepXHOCTH. Y palyxXuHbI UMeeTCA pe3KO BbIPaxKeHHblit 
sKTpomuoH. HeordeteHHad pagqyxxHad OOono¥Ka TycTo murmMenTupoBana. Ha 
Pa{HaJlbHOM Cpese OHa HMeeT POpMy JICHTHI, C HECKOMbKO 3a0CTPeHHBIM 3payKoO- 
BbIM KpaeM (puc. 1). Tommuna ee Kone6neTcaA B Mpemenax or 24 no 66 p. 

Or WeuTpa K MepuHdepun B pallyxxXHHe MOxHO pa3zM4uTD IIpH3pauKOByIO 30- 
HY, HavOoJlee WMpOKy!0 CpefHIOIO YaCTb HM HepesKO OTTpaHHeHHyl0 KopHeBy1oO 
sony. Ilo TomujuHe pakly2xKHaA OGO0UKA COCTOUT 43 YeTbIPeX CEB: SHAOTeIUA, 
«COCMMHUTeIbHOTKAHHOM CTPOMbI», MbILMeYHOrO H MMTMeHTHOTO cyOeR. 

OunjotemuH mpelcrapiaer coboH cnnompott PAM OYeHb MWIOCKHX KJIeTOK 
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OAHOMPOWeHTHOTO pacTBOpa 


€ MHPMeHTHpOBaHHOH MpoTomiasMol, B KOTOpOl Nocne oTOeMBAHUA OCTaeTCA 
WerKad 3epHuctoctb. Takoii coli NOKpbIBaeT BCIO TepesMwI0 NOBepXHOCTb payly- 
aHHbI. [Ip :pouTaJIbHOM u3y4eHUM pesKO YIWIOLeHHbIE Apa SHAOTeJM ad bHBIX 
SJIEMCHTOB HMEIOT OKPYIy!0 WIM OBaJIbHy1O (popmy. 

«CoeHHHTeIbHOTKaHHaA CTpoMa» CocTOHT U3 Tpex-YeTbIpex PAOB MHr- 
MCHTHPOBaHHbIX KJICTOK MOJIMTOHaIbHOK cbopmbl. B npuKopHeBolt OOacTH OHA 
BbipavkeHa Xy2Ke. Korgla palyxuHa OpiBaeT pacTaAHyTol, crpoMa cTaHOBUTCA 
MOuTH HesaMeTHOH. B HeH HaxOAATCA KPOBeHOCHBIe COCYAbl, CTeHKa KOTOPbIX 
MOCTpOeHa W3 OMHOFO SHAOTEMHA; pacloularaiorcaA OHH MpeHMyllecTBeHHO palu- 
AJIbHO. Oech BCTPeyaloTCA Tak2Ke peKHe XUPOBble 31eMeHTHI. 

Hlanee KHYTpH HaxofuTcA MbINeUHBI cnoH. On cocrouT u3 chuHKTepa 
Aussatatopa 3pauka. [lepBplii pacnonaraetca B MpHspayKoBoll 30He, a BTOpol 
pacmpocTpaHeH OT 3pauKa JO OCHOBaHHA pajsly2KHHbl. 

Koubilo cbuHKTepa BbIPaxKeHO He Be3qe OMUHAKOBO. B pa3HbIX MecTaX OHO 
MMeeT Pa3sJIMUHyl0 TOMIMMHY HU WupuHy. Mnorgza menta ctbuHKTepa JlaxKe pas- 
OuBaeTCaA Ha JBa-TpH MyuKa, Mey KOTOPbIMH MOryT HaXOUTECA KPYIIHbIe 
NIMTMeHTHbIe KJI€TKH, CHaO*KeHHbIe MHOTOUHCJIeCHHbIMM OTpocTKamu. Tlostomy 
MNoMepeuHoe CeyeHHe MBILLIbI ObIBAeT BECbMa pasHoOOOpasHbIM. BTomMHHy cPuHnkK- 
Tep MOET COJepx*KaTb oT 2 Jo 8, a B WHpHHy — oT 19 fo 22 BonoKoH. B cBasu 
C 3THM, a Tak7Ke BCJI€ACTBNe H3MeHeEHHK PusHOOrHMYeCKOrO COCTOAHUA NMonepey- 
HbIe Pa3sMepbl 9TOFO MyCKyJla KONeONOTCA B Mpefemax oT 12313 70506 pL. 
®MopMma Monepeunoro CeYeHHA MBILeCYHLIX BOJOKOH MOxKeT ObITb CaMoli pa3HO- 
oOpasHont. IIpu pacraxenuu chHuKTepa OHO OyeT OKpPyrvIbIM, a Mp coKpalite- 
HHH OyJeT HMeTb BU pa3sJIMGHbIX TpeX- HIM YeTbIpexyrombHUKoB. MpmeuHple 
KJICTKH HMelOT BH, BepeTeHa, TOJICTOrO mocepequHe, re HaXOMTCA Apo, u 
pe3KO HCTOHYeHHOrO K KOHIaM (puc. 2a). B pe3syabTaTe H30rHYTOCTH JJIMHY Ux 
ONPeJeIHTb OY€Hb TPYAHO, BO BCAKOM CJlyuae MpOJObHble pa3sMepbl HX B 4— 
6 pa3 MpeBbIaloT JWIMHHMK sjlep. 

Capkoma3Ma BOJIOKOH MyTHas HM XOpOLWIO OKpaliMBaeTCA FreMaTOKCHJIHHOM; 
OKOJIO Aep OHA COepXKUT CAHHMUHbIe PIbIOKH MMIMeHTa, OTIMYAIOUMecA 3Ha- 
YATeIbHOM BEMYHHOH. XOPOUWO OKPalUMBaIoulecA Apa HMeEIOT MaJIOUKOBHHY1O 
<cpopMy. XpoMaTHH pacnoularaeTca BJOMb OOoNOUKH. J,IMHa Afep KomeOeTCA 
B Ipegenax oT 10 yo 25 p, a TommMHa — oT 1,5 no 3,7 ». B nporonma3me cosep- 
*KaTcA Tiakkue MHOPHOpHIbI ABYX THMOB, MpocTupaloulMecA OT OAHOFO MOVIIO- 
ca KleTKH WO Apyroro. B moBepXHOCTHOM CJl0e CapKOMNa3MbI pacoulararorcs 
rpyOble morpaHuyuHble MuodpuOpHssist 0,4—0,6 p TommMHot. Llentpambyaa 
YaCTb KeTOK COJep2xKUT OombuIoe KOMMYeCTBO TOHKHX MHOHOpHI. 

Ha crporo payuasIbHbIx cpe3aX YaCTO yaeTCH 3aMeTHTb, YTO BOJIOKHA, pac- 
mloularaiollneca OulMxKe K 3padKy, HMEIOT MeHbILYIO TOMMMHY. ITO,” HeCOMHeH- 
HO, ABIACTCA CECTBHEM IIPOABJICHHA 3AKOHOMePHOCTH, OTMe4eHHO! pauee (7,”). 

B cocTaB MbIMWe4HOrO COA BXOAUT MYCKYJI, PaCWIMpAIOWNH 3payoK. ITO — 
oOocoOeHHad OT PeTHHAIbHbIX JIMCTKOB MbBIIlIIa, COCTOAIMad M3 OMHOTO COA 
CMJIOUIb THTMCHTHPOBaHHbIX KJICTOUHBIX 3/1eMeHTOB. IlocmeqHMe MMeIOT BUY 
JWIMHHBIX JICHT, ClerKa CyKUBAIOWUXCA K KOHIaM. Camble OKOHYAHUA BOJIOKOH 
HeECKOJIbKO 3akpyrvieHb!. B oOmacTH cPUHKTepa MMATATOP BbIPaKeH 3HayH- 
TeIbHO Xy2Ke, TaK Kak 3J[eCb efO BONOKHa CMMOWHOrO COA He OOpasyror. B 
Cpeduelt yacTH paly2kHHbl H B KOPHeEBOM 30HE 9TH BOJOKHA Je%KaT MWIOTHO Apyr 
Boge [pyra. Y KOpHA pally 2KuHbl COM TaKHX BOJOKOH MepexoguT Ha WuIMap- 
Hoe Teo, re pacnouaraeTca MepuyuOHabHO. Jlasee MBILIeyHbIe SIEMCHTH! MpO- 
JloMKaIoTcA B CMVIOMIb MMTMeHTHPOBaHHy!O cocysucTy!o OOomo0"Ky peTHHE!. B 
palyxKuHe JIMHa TaKHX BOMOKOH OYeHb"H3MeHdMBa HM KOMeOneTCA oT 50 Zo 1204, 
a TomuluHa — oT 0,7 no 2. I]pu pacuwimpeHHoM 3pauke MBIIMeUHbIe 9JIeEMCHTHI 
WUATaTOpa Y KOPHA palyXKUHbl yTOMMLaloTcA OCOGEHHO pesKO UH JOXoAAT JO 3— 
4 » B nomepeunuKe. pa umerot AuHy 7—11 uw TonmMAy 1—5 ». B nopepx- 
HOCTHOM cyl0e CapKoNa3MbI MpOXoLAT MuoduOpuAaLI. B ToH yacTH WuIATaTOpa, 
KOTOPad MOMelIaeTCA B OKOMO3PAa¥KOBOH SoHE, MHOGMOpHAMbI pactomaraloTca 
mo Bceli oKpyxHocTH BoNOKOH (puc. 2 6). pu stom muoduOpuuib, KOTOpEIe 
pasMelllaiorcA 10 BHYTpeHHeH MoBepXHOCTH, OCTHTAaIoT 0,3 » B Tommy. Mro- 
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(pHOpUJWIbI, HAXOMAMMeCH MO TpeM APYrHM CTOPOHaM BOJIOKOH, HMeIOT MOMeped= | 
HHK B JBa-TpH pa3a MeHblue. K KOpHIO paflyKHHbI TOJICTHIC MHODHOPHIND 
HOCTeNe€HHO CTAHOBATCA TOHbIUe, a TOHKHe — HCuesaIOT COBCeEM. OTH TOJICTHIC 
(pHOPHJWIbI Ha OTOeIeHHBIX Cpe3aX OYCHb YaCTO COPa3yI0T HelMpepbIBHY!O TEMHYIO | 
TIOJIOCy . 

Panee yKa3bIBasl0cb Ha MHTHMHY1IO CBA3b C*HHKTepa HU AMMATATOPAa 3pauKa 
Y pa3MUHbIX XMBOTHBIX H YemoBeKa (° 8). AHasornuHoe ABJeHHe OOHAPy2KeHO 
Mw y JOMOBOM MBM. Y Hee Cy2KHBalOUlad H paClWIMpAIOMlaA 3payOK MbILIIbIl COC- — 
J[MHCHbI C MOMOULbIO MHOFOUHCJICHHBIX HM HHOPla MOUHbIX MyYKOB, KOTOPble MO- 
TyT OTXOJUTb Kak OT BHellHeli, TaK H OT BHYTPeHHeH MoBepXHOCTM CPuHKTepa. 


Puc. 2. a— Mpmueunaa KerKa m. sphincter pupillae, 6 — mpi 
weunoe BomoOKHO m. dilatator pupillae 


Jlanee pacnouaraeTca MMIMeHTHbIH COM, COCTOAMIMH WS JBYX PeTHHAJbHbIX 
aucTKoB. Mx WHrMeHT OTIHYaeTCA OT MMIMeHTa APYFHX CIOeB Paly*KHHb!: ero 
3epHa B OOOHX PeTHHAJbHbIX JIMCTKaX KpylHee, TeMHee H rpyOee, YeM MevIKHE 
HM TyCTO pacCHojlOx*KeHHble MHTMeHTHbIe PpaHyvibl APyruX cloeB paylyxKHOH OOo- 
JIOUKH; TocmeyqHHe K TOMY %K€ HMEIOT PasMbITbIe, MeHee YeTKHE OUepTAaHHA. 

Tlocme JenurmMeHTallHH OTYeTHBO BBICTyMaeT KJIeTOUHOe CTpoeHHe COOHxX 
PeTHHAJIbHbIX JIMCTKOB. BHYTpeHHHH H3 HHX OOpas0BaH Oovlee HJIHM MeHee KyOH- 
YeCKHMH KJIeTKaMH, HO B 3pauKOBOH 30HE 3TH KJICTKH HMEIOT PaHaIbHO BbITAHY- 
TyIo (opmy. Syecb OHH COJepxXaT Kak C BHYTPeHHeH, TaK MH C HapyKHOH CTOpoO- 
Hbl JOBOJIbHO rpyOble MHOodHOpHbI. B kopHeBOH 30He pH pacTA%KeHHH 3TH 
KJICTKH YIVIOWalOTCA WH MPHHHMAaIOT 3Be3quaTyIO (opMy. 

BuellHHi peTHHaJIbHbIH COM OOPa3s0BaH BbITAHYTbIMH YIWIOUWLEHHbIMH 3J1e- 
MeHTaMH. BesleycTBHe 9TOrO Ha KaxK [bie [Ba JICMCHTAa BHELHEFO JIMCTKa MpHxo- 
JMTCA TPH KJI€TKH BHYTPeHHero peTHHAJIbHOTO CJION. 

IIpuBeqeHHbit MaTepHasl Noka3biBaeT HavIHYve B payly%KHHe CepOH MbBIILM 
XOpollo BbIpaxeHHoro m. dilatator pupillae, cnoco6Horo dyHKIMOHaIbHO 
IIPOTHBOCTOATb MbILle, Cy2KHBaIOlleH 3payoK. 

CpaBHeHHe MaCCbI JHIATATOpa, WIHPOKOM MbILMeYHOM MlaCTHHKH, C BeHUH- 
HOH C(HHKTepa, y3KOrO MIpH3payKOBOrO KOVIbIla, MOKa3bIBaeT 3HAYHTebHOe 
IIpeBOCXOACTBO MepBOH MBIIUMbI Ha BTOpow. EcM cpaBHHBaTb KJIeTOUHbIe 2V1e- 
MeHTbI 9THX JBYX MbILIL, TO CTAHOBHTCA ACHbIM, UTO BEPeCTCHOBHHHIe 3JICMCHTHIE 
C(HHKTepa, KOTOPble HMEIOT NaOUKOBHAHbIe Apa, MHODHOPHINLI WByX THNOB. 
WM eJIMHHUHbIe 3epHa MHIMeHTa B IPOTOMIa3Me, ABJIAIOTCA HeCpaBHeHHO GOoulee: 
BBICOKO ANdpPepeHUMpOBaHHbIMH, YeM JICHTOBHHbI€ SIeMeHTHI AMJIATATOpA,. 
MMeIOuHe KOIOaCOBUAHbIe Apa, TOMBKO NOrpaHHuHnble MHOHOpHIIbI pasHol 
CTeMeHH BbIPaKeHHOCTH MH OOMIbHOe KOJHYeCTBO MMITMeHTa B MIpoTomla3Me. 
CreopaTesIbHO, MaTepHas MO CTpOeHHIO MYCKyJaTYPbI MbIMeUHOH TKAHH payy- 
XKHHbI CepOH MBI MOATBepXKLaeT MpaBUJIbHOCTb BbI,BUHYTOTO HaMH paHee 
JIA PalyKHHbl MpHHWNNa B3anMOAudepeHUHpOBKH MBIWeYHOM TKAHM MBILIII— 
aHTaroHUcTos (3). 

Kak H3BeCTHO, CBOHM OCHOBaHHeM pally KuHa MepexosuT B IMsMapHoe Teno. 
TlocneqHee y cepol MbIWIM BbIPaxKeHO O¥eHb MI0x0. Ero crpoma cocTouT H3 He- 
OoMbIUOrO KOMHYeCTBA MbIIICUHBIX 3JIEMCHTOB, IIMTMCHTHBIX KJIeTOK H COCyOB,. 
MOKPbITHIX IBYXCIOHHBIM KyOM4eCKUM SNMTeIHeM. TaKoe pecHu4HOe Teno OOpa- 
3yeT IMJIMapHble OTPOCTKH, COCTOAMMe H3 He3HAYHTeIbHOrO KOJMYeCTBA COe- 
MMHUTeILHOM TKaHH HW JBYX ClOeB M30MpH3MaTHYecKOrO snHTeIHA. KnerouHHe 
360 


SJIEMEHTbI BCeX STHX OOPa3OBaHHH 3anOJIHeHbI NurMeHTOM. Ero rabi6KH HMEIOT 
BHJ| TOHKHX TaloueK HIM HrovloK. 

HeoOxoqumo mosuepKHyTb, 4TO HOUHOL O6pas %KU3HH Hawlox*KH OTMeYATOK 
Ha Bce CTpoenue rvia3a MBI. Kpynnad poropnlla, 3aHuMatollaA OOpylo Movo- 
BHHYy NOBepXHOCTH Tvla3HOrTO AONOKa, CBHJeTeIbCTBYeT OO ajlaliTrallMH XKUBOT- 
Horo K YJlaBJIMBaHHIO MAKCHMaJIbHOrO KOJIHUeCTBa CBETOBbIX JIyyeli. PesKan 
H3OrHYTOCTh POroBHUb! H WapOBHAHOCTh XpyCTaMKa paspellaloT TOBOPHTb O- 
CHJIbHOH CBETOMPeJIOMJIAeCMOCTH STHX YaCcTeH Tia3a UM O pecppakunU rasa WA 
O13 MIpHMeHHTeIbHO K HOUHOMY OOpasy 2%u3HU. IIpucnoco61eHHeM K HOUHBIM 
YCJIOBUAM 3peCHHA ABJIACTCA YCTAHOBJICHHOe B HacTOALLeH paboTte mopdo-du3sno- 
JIOTHYeCKOE MPeBOCXOACTBO AHIATATOpa Haj, CHHKTepoM. 

Kak BHHO H3 BbIWeH3I0X%KeHHOFO, UpesBbualHO MpHMUTHBHbIA WHnapHblit 
MYCKYJI JOMOBOH MBILIH, COCTOAMMH U3 MepHMOHAJIbHbIX BOJIOKOH, OKa43bIBaeT- 
CA CBASAHHbIM MHOFOUHCJICHHBIMH MBIIUeUHbIMH IyuKaMH C JHJIATAaTOpOM 3pay- 
Ka. OHOTHNHaA MHHepBalluA O6eMX MbIIII, H3 CHMMaTHUeCKOrTO HCTOUHHKa 
(°) paspeliaeT OxKUZaTb OMHOBPeMeCHHOCTH UX COKpallleHusA, KOTOPA, pH HaH- 
GHH MHOPOUHCJICHHBIX MbIWeUHBIX CBAZeH, NONKHA ObITh OCOOeCHHO YeTKO!. 
OTO O3HauaeT H3BECTHOe pacUIMpeHHe 3pauKa H CHHXPOHHO MponcxossAMlee Ha- 
TIpAKeHHe IWMIIHapHOH MbIluUbl. EcH oMH kKpal nocueqHel MpuHkpenweH Kk. 
COKpallleHHOH paylyxKuHe, a pyro cBoOoqHO OkaHy¥MBaeTCA B cocyuCTOH 
odo10uKe, To ee punctum fixum Oy eT HAaXOJHTLCA y HallpAXeHHOH pPajly2XKHHbl; 
NOSTOMY COKpalllaouaicA peCHHYHAA MbIlla OyeT MPHTATHBaTb WHIMapHoe 
TelO, aC HUM M XpycTaJIHK KiepeH H TeM OCYIMECTBIATh YCTaHOBKYy pepakWHu 
WIA OM3KOrO paccToAHHA. OTmeyaBilasica paHee (4) mpH akKkomoaluN nofaya 
JIMH3bI Biepel M Kak Obl BIPeCCOBLIBaHHe ee B 3PauOK, TaKHM OOPasoom, Noyyuaer 
cBoe mopdo-cdusnouoruyeckoe OObACHEHHE. 

TlogpiroxkuBad CKa3aHHOe, MOXKHO KOHCTaTHPOBaTb, YTO Mpolleccbl opmMo- 
OOpa30BaHHA HeKOTOPHIX JeTaslel ria3a y MOMOBOH MBIIH NOHOCTHIO MOLYH- 
HAIOTCH YCTAHOBJICHHbIM paHee 3aKOHOMepHOCTAM MopdoreHesa. 


KpacuHospcKuli MeMuunHCKul Tloctynusio 
HHCTHTYT 30 III 1958 
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MHKPOBHONOLUA, 


JI. AH. BOPOBBEBA 


-YCJIOBUS CBPA)KUBAHHS! PJIMMEPHHA NPOMMOHOBOKUCJIBIMH 
BAKTEPH SMU 


(ITpedcmaeaeno axademuxom B. H. Lllanownuxoeom 20 IIT 1958) 


Usyuaa cOpaxkuBaHie MpOnMoOdoBOKHCIbIMA OakTepHAMM WCTOUHHKOB yruie- | 


pola pasHoli CTeMeHH OKHCJIeHHOCTH, Mbl CTOKHYJIMCb C (akTOM HecOparKuBae- 
MOCTH TvJIMILepHHa B MPOTHBONMOJOXKHOCTb MOJIOUHOM HM MMpOBHHOrpaMHOu KUC- 
JIOTaM. 


[lo-BuyuMoMy, BbICOKad CTeMeHb BOCCTAHOBJICHHOCTH MOJICKYJIbI MIMWepHHa, | 
C OJHOH CTOPOHbI, H OTCYTCTBHE COOTBETCTBYIOUIUX AKILeNTOPOB BOOposa, C Apy- | 


roli, He CO3JaBaJIH YCIOBHH JIA OCYULeCTBJICHAA KOHCTPYKTHBHOPO OOMeHA IIpH 
KYJIbTHBHpOBaHHu OakTepHit Ha CHHTeTHYeCKOH cpele. 

BplaACHeHHIO YCJIOBHH, CO3TalOllHX BO3MOXKHOCTh MCNOJIb3OBaHHA TIMWepHHa, 
MOCBALLeHa HaCTOALLAaA padorta. 

MetroAuka. Padora mpoBoluiach C MUKPpOOpraHH3MOM, BbI,eJIeHHbIM 
M3 IWIBellapcKoro cbiIpa H HJedTHpuuNpoBaHHbIM c Propionibacterium Jen- 
senii. 

Boia mwoqoOpaka mpoctad CHHTeTHYeCKad cpea cuefyloulero cocTaBa: 


(NH4)2SO4 0,3%, KeHPO. 0,2%, raunepuu 1%; BHTaMHHbI — MaHTOTeHOBAEA | 


Kucaota 100—1000 7/1, 6uorun 0,2—1 Y/n, THamuH 10—5O ‘v/n. 


Cpejla pasJIMBamlacb 110 20 cm® B mpoOupKu AuaMeTpoM 2 cM HU BbICOTOH 30 cM. 


IIpoOupkuH 3aKpbIBaJIHCb Kay4yKOBbIMH MpoOKaMH—TaKHM OOpa30M CO3jlaBa- 
JIMCb OTHOCHTeJIbHO aHaspoOHble ycoBua. J]IA Oomee NOMHOM M301AMMH OT 
BO3,yXa KyJIbTypa B 1poOupKax BbICOTOH B 15 cM H AMaMeTpoM | cM 3a/IHBasacb 
BHauaJle CJIOCEM Ba3eJIMHOBOFO MaCJla, 3aTeM CJIOCM Ba3eJIMHOBOFO Maca C Ma- 


paPHHOM H 3aKpbiBalacb Kay¥yKOBOM MpoOKOH. OTH yCNOBHA MpMHUMAaJIHCb | 


3a aHaspoOubie. ASpoOHbIe yCIOBHA CO3aBaIMCb B 3PJICEHMelepOBCKHX KOJI- 
6ax Ha 200 cM, rye COM KYJIbTYpabHOM *KuAKOCTH CocTaBA |,5—2 cm. Kon6nI 
BCTPAXHBaIHCb 3—4 pasa B CYTKH. 


B paOote onpeyemamucb: MpomMoHoBad KucsoTa MeTogom Nair (?); yKcyc- 


Had KUCOTa — BbIUHTaHHeM H3 OOWLleH KHCJIOTHOCTH MpOMHOHOBOM KUCJIOTHI; 
NHPOBHHOrpayHad KMCOTa — OuCysIb*UTHbIM MeTOOM. TyctTota kKyJIbTypbI 
H3MepAIacb Ha He*eomMetpe, pH — Ha norenunomerpe. IulepHu onpezenaca 
OKHCJI€HHeM eFO HOMHOM KHCOTOM C MOCeLyIOWIMM H3MepeHHeM H3ObITKa Mep- 


Hogata (*). Moquaa kucnoTa CHHTe3HpoBalach 43 Meptioqata OapuxA, KOTOpHIH, 


B CBOIO O4epesb, MOyyacA MO peakIHHu: 
KIO, + Ba(NOs). + KOH->Ba3H,(IO,). + KNO,. 


BaacHeHHe ycuoBuh cOpaxuBaHUua TaunepuHa. 
nA paspuTua OakTepuli HeOOXOAMMO co3faTb cremyloulne TPH ycJIOBHA 10 
Ksectemy: 1) opraHu3M OuDKeH ObITh B COCTOAHHM aKTHBUpOBaTb UMerOIeeca 
HaJIMIlO OpraHHyeckoe COeAMHEHHe — akllenTop Boxopoga; 2) npn mpespatte- 
HMM OpraHHueckoro BellleCTBa NOKHa OCBOOOKMaTLCA 9HEPTHA, KOTOPaA Hc- 
NOMb3yeTCA OakTePHAMH JIA CHHTeTHYeCKHX Wesel; 3) camo opraHHyeckoe Be- 
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UlecTBO WIM MpOYKTHI eFO pactaa NOMKHbI ObITb OAH! AIA MOCTPOCHHA KeTKH 
MHKpoOa (WHT. Mo (?)). 


TloqoOpanHaa CHHTeTHYeCKad Cpea B CHAY BBICOKOM BOCCTAaHOBJIeHHOCTH 
MOJICKYJIbI TIMWepHHa He OTBeYaa HU OHOMY M3 STHX TpeOoBaHHit, u pasBHTHA 


Ha He He Obl0. Heo6xozumo Obiwio HaliTu akleMTop BOLopoya, KOTOPbIH 0- 
 SBOJIMJI Obl NepeBecTH TIHWepHH B GOoslee OKUCeHHY1O u Oosee JOCTYNHY!0 JIA 


OakTepHii dopMy B ycOBHAX CHHTeTHYeCKOl cpesbl. Takum aklenTOpoM BO- 
Aoposa OKa3salacb cymMapoBpaa 
—kucyiota. JloGapmeHue (bymapo- Ta Orang ait 
BOH KHCJOTHI B KOIMYecTBe 0,1% C6paxupaHve rmuuepHHa B MpHcyTcrBuu dyMapo- 
TIpHBOAWIO K COpaxKuBaHHio TH- BOH KHCJIOTBI 

llepHuHa (cm. Taou. ID (MpogxomkutembHocTb onbita 10 cyToK) 


V3 tTa6n. | Buguo, urTo 6e3 


: O6pasoBaHue B MMOM/a A 
<pyMapOBOH KHCJIOTLI pasBuTuA Taal? ship ee 
° a Cs} 

Oaxtepui er. Ha cbymaposoit ie eo oan paee ES ay Crees ace 
7 oO — 

KuCcIOTe 6e3 rIMWepHHa OakTepHu pee kG oe | 8. | Ba | 223 

TakxKke He pa3BuBalorca. JInub Bt S| ke ieee 

byMapopaax KucnoTta + runte- 

pHH (akWenTop + foHaTop) mupu- Tl anuepan + dymap. 

BOWAT K pasBuTMIO OakTepuit. ees t hee e i 

Ojuako koHYeCcTBO OOpas0BaB-  Paynepan if Den are th ee 

WHXCA MpOMyKTOB 3HAYHTeIbHO @ymap. Kuca. Oneal —2 ae 


IIpeBblluiaeT KOJIMYeCTBO oTpe6- 
JICHHOTO TIMWepHHa, YTO MOXKeT yKa3blIBaTb Ha yuacTHe PyMapOBOH KUHCJIOTHI 
B oOOMeHe BelecTB *. 

OnpeyeseHHe Onomaccbl OakTepnHli NOATBepAHO yuacTue :byMapoBow KHC- 
JIOTbI B KOHCTPYKTHBHOM OOMeHe (cM. 
Ta61.2). 43 rab. 2 ceayeT, YTO Mpu- 
cyTcTBHe dyMapoBol KHCJIOTHI B 3 
Bauanwe (bymaposol KucnoTl Ha OMoMaccy MH pa3a YBeJIMUHBaeT OHOMACCY HM YJWIH- 

pasmepst OaxTepuit ; HAeT KIeTKH OakTepul. Takum 06- 
(IIpozowKuTeIbHOCTb OnbiTa 14 cyToK) pa3om, (bymapoBaa KucIOTa, C OJ- 
Buomacca | Jiauua uumpu- HOM CTOPOHI, urpadia pomb akllenTopa 

Brjat | Ha kseToK Bu BOMOPOMa IPH OKHCJICHHH TvIMIWepH- 

Ha; C pyro CTOpOHbI, OHA Kak 


Ta6Oauna 2 


T muepuu + 0,07% 4-yrulepoHoe coesquHeHHe, BxOsAlee 
APO7KKEB. aABTO- B WHKI Kpe6ca, cama y4acTBOBaJa 
r faa 4.0,07% 0,28 | 0,322x0,218 & o6mene BelleCTB, BOSMO2KHO 3aMe- 
"JLpoxK2KeB. aBTO- HAA COOOH OTCYTCTBYIOILy!I0 HeOO- 
muzata + 0,1 dy- XOJMMYIO OakTepusaM yruieKHCIOTy**. 
Map. KHC.I. 0,84 | 1,42x0,345 Tlonpirka 3aMeHuTb (cbyMapoByto 
KHCJIOTY © TaKHMH aklenTopamMu 


Bowopoya, Kak KsFeCNg u Mouieky- 
JIAPHbI KMCMOpOA, He MpHBela K MOOXKUTebHbIM pesybTaTamM. Kucaopoy 
OKa3biBaJl CTHMYJIMpylollee BJIHAHHeE Ha Pa3BHTHe JIMWb Up YBeJIMYeHHOM 
KoHuecTBe HHOKyATa (6% mporuB 3%). B 93ToM cay4yae BMecTe Cc Ooub- 
WWMM HHOKYJIATOM BHOCHJIOCb 3HAaUHTebHOe KOJHYeCTBO MpOLyKTOB OOMeHa 
CaMux OakTepHli, YTO CMocOOcTBOBaIO CO3aHHIO HeOOXIMUMBIX COBH JIA 
pasBuTHa (cM. Ta6s. 3). 

IIpu o6prHom KouMYecTBe HHOKysATA (3%) COpaxkuBaHne PIMkepHha NOCTH- 
raslocb MpH oOaBeHHH K CHHTeTHYeCKOU cpege 0,07% —0,1% pox *eBoro 
aBTomusata (cM. TaOu. 4). 

Kak BuO 43 TaOul. 4, B IpHCyTCTBHH pox *KeBoro aBTOJH3aTa MPOHCXO- 


* Tlotpe6eHue dyMapoBOl KHCJIOTHI He ONpeMeJAIOCb. 
** Bpoxenne raunepuna Besocb 6e3 mesa. IIpu cOpaxuBanun riuiepuna OOpasyeTca upes- 
BbIYaHHO MaJIO€ KOJIMYeCTBO yIVICKHCJOTHI. 
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MIO 3HAYMTebHOe HCMOIb30BaHHe TuIMWepHHa HM OOpas0BaHHe MpOyKTOB) 
6poxKenuA JIM B aspoOHbIX ycOBMAX. B anaspoOHbIX yCJIOBHAX OakTepHh 
pa3BuBalorca ca60, H M3 NpoAyKTOB OpoxeHHA OOpasyeTcA TOMbKO yKCyCHaH 


KHCJIOTAa. 


B auibHeliliMx OMbITAX OKa3aJIOCb BO3MOXKHEIM JLPOXKXKEBOK aBTOJH3AaT 3aMe- 
HUTb aclaparMHoBoli KucOTOM B KonMUecTBe 0,2%. B mpucyTcTBHM acnaparH- 


Ta6Oauna 3 


COpaxuBaHHe JIMUepHHa B adpoOHbIX UH 
aHa2poOHbIX YyCJIOBHAX pH YBeJIMYeHHOM 
KOJIMUCCTBE HHOKYJATA 
(TiIpoqomKuUTebHOCTb onvita 10 cyTOK) 


O6paso0BaHO B MMOWI|J 


yrueponza 
KsIeTOK 
mponuo- 
HOB. KHCJI. 
Tlotpe6eHo 
ruinwepHna 
B MMOJI|J 


20 
14,3 


A2po6HO 
Ana2po6uo 


eS 
i) 
— 
= 
——— 


HOBOHM KHCJIOTbI HaOIOAal0Cb XOpowiee 
pasBuTHe OakTepHH JIHIWb B a9PpOOHbIX 


yCJIOBHAX (CM. TaOs. 5). 

V3 rab. 5 caeqyeT, YTO KOJIHYeECTBO 
yrulepoya B KuleTKkaxX OakTepHit B 8 pas 
MeHbIUe, a oTpedOueHo riHlepHua 
B 5 pa3 MeHbIUe B aHadpoOHbIX yCJIO- 
BHAX, UCM B adPOOHBIX. 

Takum o6pa3o0M, pa3BuTHe OakTepHit 
Ha TIMIWepHHe OCYLIECTBIANOCb TOJIbKO 
B IIPHCYTCTBHH BelLeCTB, 


CTBa JAPO2K2RKEeBOTO ABTOJIHN3AaTa, aCiapa- 


THHOBas KHCJIOTAa), IpHyeM B aHagpoo- | 
HbIX YCJIOBHAX pa3BHTHe ObIWIO BeCbMa CJaObIM HM KHCJIOPOA Kak akllellTop 


BOJOpOAa OKAa3blBaJl 3HAUNTeCJIbHOe CTHMYJIMUpytoulee BJIMAHHe. 


Ta6Oauuna 4 


C6paxuBaHne TIMUepHha B adSPOOHBIX HM aHASPOOHbIX yCJIOBMAX MmpH 
RoOapnenuu K cpeye 0,1% ApomxeBoro aBTomH3aTa 


(JpogzomxkutTenbuocts [onpita 10 cyToK) 


O6pasoBaHo B MMOJI|J 


CMOCO6OHBIX | 
yuaCTBOBaTb B KOHCTPyKTHBHOM OOMeHe | 
HM BbI3bIBaTb Hayaslo OpoxeHHA (Bellle- 


Tlorpe6.1e- 
? HO rviHte- 
yrsepofa | mpomuo- | yKcycu. NHPOBU- puHa B 
KyIeTOK | HOB. KHCJ. KHCJ. pea MMOJ| JI 
Aspobuo I PD ef 13,4 24 2M 
Wil ZA Np Lee 15,4 Oo) 15 
Ana2po I W265) HeT 5 0,45 7, 5 
OL |) WA as HeT 4,6 0,6 3. if 


IIpH HamMuHH BellecTB, MOryUlMX OJHOBpeMeHHO UrpaTb posb akWenTopoB 
BOHOpofa H y¥aCTBOBaTb B KOHCTPYKTHBHOM OOMeHe, OporKeHve ycmelliHo ocy- 


IN€CTBIAOCb H B aHadpoOHbIX yc- 
JIOBHAX (PyMapoBas KucsoTa + rin- 
IlepHH). 

Jlanee Obia mpocmexena juHa- 
MHKa pa3BUTHA OakTepHii Ha CHHTe- 
THYecKOH cpefe c 0,2% acnaparn- 
HOBOH KHCJOTHI H 6% UHOKYJIATA B 
OTHOCHTEJIbHO aHaSPOOHbIX YyCJIOBH- 
AX (cM. TaOn. 6). 

Vintepecuo, To B 6poxkeHnH 
HapsAyy C MponHoHOBOH KuCOTOL 
oOpa3yerca yKCycHad KucsOTA. 

@axt oOpa3soBaHuA yxKcycuHoli 
KHCIOTbI B OpoxeHHH TvIMIlepHHa 


Ta6Oauua 5 


C6paxkHBaHHe TIMUepHHa B MpHcyTCTBHH acma- 
parHHoBol KucsIOTHI (0,2%) 
(IIpoqouxuTesmbHocTb onbita 10 cyToK) 


O6pa30BaHoO B MMOs| an 


= 1 5 Tlorpe6neHo 
ox ie re ralHepHHa 
Bie as, Sa MMOM|JI 
eg | a6 2s 
pared = Dk 
Aaspo6xo 42,9 | 8,48 | 18,36 32 
AxHa3po6Ho 9,62) 4,4 | 356 7,9 


MOXKHO OOBACHHTb, BO-MepBbIX, yYaCTHeM aCMaparMHoBol KUCHOTH B 9Hep- 
reTHYCCKOM OOMeHE; BO-BTOPbIX, HasMuHeM y aHHorO iTamMa OakTepHit 
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Ta6Oauna 6 


7{uHamuka OpoxkeHusA Ha riuuepune B MpucyTcTBHn acllaparHHOBOH KHCJIOTHI 


O6pasoBaHO B MMOu|a 


Bis : Ilorpe61eHo 
nmpomecc Is A ~ H 
peyteax | “xnerox | nob. xuca.| “xucn. |uorpe xucn.| TPOAYSTO2| B aeworla | 
4 i, 6,15 4,54 2 12,69 18 2,48 
13,5 6 3,48 3 12,48 16,7 9,36 
7 38 11,42 6,06 1,5 19 23 9,27 
39 11 6,88 4 18,9 24,2 4,98 
10 41,55 12,3 14,5 0 26,8 31,25 | 4,8 
41,3 13,7 13,563 1,5 26,8 30 4,8 


WHOTO MeXaHH3Ma pa3JloxKeHuA C3-coeMMHeHHH, 4YeM MeXaHH3M ImMOqeHa — 
Metepro@da. B Opoxennu o6pa3syerca mupoBMHorpaqHad KuCOTa, Ko- 
JIMYeCTBO KOTOPOH B KOHe Mpolecca yMeHblillaerca. 

KoHCTPyKTHBHble Mpoleccbl HLYT BECbMa HHTCHCHB- 
HO, C 4eM, TO-BHAHMOMY, CBA3aHO pacxoxeHHe B 
KOJIH4eECTBE MOTPeOJIEHHOFO PIHWepuua UH OOpasyIiouln x- 
CA MpOAyKTOB OpoxeHuA, MpHyeM B KOHe Opoxe- 
HHA, IPH 3aTyxaloul4X KOHCTPYKTHBHBIX Mpoleccax 
93TO pacxo*KeHHe MHHHMaJbHO. IlepecueT mposyKTOB 
mo yrviepody moKka3al caefqyoulyio KapTuHy (cM. 
puc. 1). Yraepoq B KmeTKax 3aHMMaeT 3HAUHTEJIb- 
HylO jouI0 MoTpeOmeHHOrO yrsepofqa. Yraepoda B 
MpodykTax OKa3al0cb Oobile, YemM yruepoya norpe- 
OsleHHOrO TrinwepHHa. BeposiTHo, 9TOT U3ObITOK CBA- 
3aH C y¥aCTHeM B OpoxKeHHu acaparMHOBOHM KUCJIOTHI. 


" MMON/A 6 


Puc.1.IIpoxyxtTp! o6Mena mpu KybType OakTepuii Ha OCHOBHOM 
epeme*’c acnaparMHoBol KuCOTOH. a — 4 cyToK, 6 — 7 cyTOoK, 
@—10 cytox. /—ranuepHH noTpeOmeHHbIH, 2 — yraepoy 
«KeTOK, 3 — MponuoHoBad KucnoTa, 4— yKcycHasa KucuJoTa, 


5 — muposunorpayuas = KucsoTa ES]/ M2 a0 
VA¢ Mls 


Buspogu. |. Jia paspurua OakTepHi Ha NOJoOOpanHOu CHHTeTHYeCKON 
epee c TiHiepHHoM HeoOXOJMMO CO3faHHe yCJIOBHH JIA KOHCTPykKTHBHOrO 


-OOMeHA. 

* 2. YcnoBuA JIA OCYUeCTBICHHA KOHCTPYKTHBHOFO OOMeHa CO3qalOTCA JO- 
OaBJICHHeM BeIILeCTB, OOJIee OKHCJICHHbIX, UCM PIMWePHH, MOryULUX HIpaTb POJIb 
BOJOPOAHKIX AKIMeMTOPOB MH OAHOBPeMeHHO yUaCTBOBaTb B MeTaOomusMe OaKkTe- 
pui. 

3. Kucaopox oka3biBaeT CTUMYJMpylollee BJIMAHHe Ha pasBuTue OakTepHi. 
B 3akmouenHe MpHHoly rryOoKy10 OlarowapHoOcTh PyKOBOHTeMO padooTEl 
akan. B. H. WanommuxKosy. 


Tloctymuso 


UuctutyT mukpoOnovsorun 
15 III 1958 


Axafemuu Hnayk CCCP 
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Jlokxnxagn AkayjeMuu Hayk cccpe 
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MHKPOBHOJOLH # 


Axayemuk B. H. WIAMOWHAKOB, 3. M. 3AMLLEBA u H. B. OPJIOBA 


CHHTETHYUECKAS CPEJIA JIA BHOCHHTE3A OKCHTETPALLMK JIMHA 
(TEPPAMMLMHA) KYJIbTYPOHM ACT. RIMOSUS JIC-T-118 


IIpu u3yyexnu (busHosOrHH MHKPOOPpraHH3MOB H OCOOeHHOCTeH UX OOMeHA | 
BeUleCTB, a TakKe MPH WCCeOBaHHH 3HAYeHHA Pa3JIMUHbIX KOMIIOHEHTOB Cpe- | 
Wbl H [IA pellieHHA pxa APyrvX BOMPOCOB 4pesBbIUaHHO BaxXHO MPOBOZUTH | 
pa6oty Ha cpefe cTporo onpefemeHHOrO XHMHYeCKOTO COCTAaBA. | 

Ilpu usyyeHHH BOMpOcoB, CBASAHHbIX C OHOCHHTe30M aHTHOUOTHKOB, 2Kewla- 
T@JIbHO, K TOMY 2Ke, MMeTb Cpesly, OGecreuHBalollly!0 HX OOpasoBaHne B OOIbUINX 
KOJIHYECTBAX. , 

Jina Act. rimosus — npofwyueHTa OKCHTeTpalluKIMHa — TakaaA cpefla He- 
u3BecTHa. BoJIblIMHCTBO ONHCaHHbIX B JIMTepaType cpeq He oOecneunBaloT 
OOpas0BaHHA 3HaUHTebHbIX KOMMYeCTB aHTHOuOTHKa (* °,°). B enHHCTBeHHOH 
cpene (1), He coep2KallleH opraHHuecKHX HCTOUHMKOB a30Ta HM MO3BOJAIOWIeH 0- 
JIyuaTb BbICOKHH YPOBeHb aHTHOMOTHYeCKOH AKTHBHOCTH, MHMHepaJbHble 9ue- 
MeHTHI l1peACTAaBJIEHbI 300 KYKYPY3HOTO SKCTpakTa, a WIA NlofepxKanua ph 
Hcnosb3yeTcA Me. Hannune B cpejle Mevia 3aTpyAHAeT UCCIeEAOBaHHA, CBA8AH- 
Hbl€ C BbISCHEHHEM POJIH HEKOTOPbIX MHHEPaJIbHbIX JICMCHTOB WIA 2KH3HEECATEM b- 
HOCTH MpOyWeHTa, H MOTOMY HeKeslaTeJIbHO. 

SayayeH HacTOAWeH paOoTbl ABHJICA NOLOOp cocTaBa CHHTeTHUeCKOH Cpenbr 
Wick OWMOCHHTe3A OKCHTeTPalMKJIMHa, YOBJCTBOPAIOWMeH H3JIOX%KCHHbIM BBIIUEe 
TpeOOBaHHaM. 

Pa6Oota mpoBoyuaacb co witammom Act. rimosus JIC-T-118. Tlocesuof mate- 
pHa BbIPaMlMBaJICA Ha CHHTeETHUeCCKOH Cpese Cc 3010 KyKyPy3HOrOo 9KCTpakta, 
WJIM, 1O3%Ke Ha CHHTeTHYeCKOH Cpese, ONMCaHHOM B HaCcTOALLeH paOoTe, Hu BHO-| 
CHICA B (PepMeHTAaIMOHHY!O cpely B KOMUecTBe 3—5%. TloceBubie u cbepmen- 
TaUMOHHble CpeAbl pasIMBaIHCb B KOHHYeCKHEe KONObI OObeMOM B 750 MA TO 
125 Mi B Kaxyyto u cTepHiu3s0oBamucb upH 0,8 atm. 30 mux. BripamuBanne 
MOceBHOrO MaTepHasia MH (epMeHTalHA MpOBOAMIHCh Ha KPyroBOH KayanKe 
¢ uncom o6opoToB 200—230 06/muH mpu Temnepatype 26—29°. | 

AHTHOMOTHYeCKaA AKTHBHOCTb ONpelemamach OMOOrHueCKUM MeTOJIOM c 
TeCT-KYJIbTy poH — CNOpoBok NamouKou Tuna Bac. subtilis u KomopHmetTpuyecku 
c FeCl; B rauKkouieBom Oydepe c pH 2,0. B o60ux cayuasx KysbTypambHad %KUI- 
KOCTh C MHUeIMeM Tepe OMpefeteHHeM aKTHBHOCTH NolKucIAach Mo pH 
1,9—2,2. 

Onpeyerenue pH npopogusocb NOTeHIMOMeTPHYeCKH, AaMMOHHHHOTO a3s0Ta— 
OTTOHKOH B CepHyl0 KHCOTy, ocdopa — no metoxy KytTHepa, yraeBozoBn — 
mo Metogy Iopas. 

B ra61. 1—3 momenjenbl cpequve Januble 43 Tpex onbiTosp. Kontposem cay- 
Kua Cpefa C 30JI0H KyKyPy3HOTO 9KCTDAKTA. 

IIpu paspa6orke cCHHTeTHYeCKOH cpelbl 3a OCHOBY” OblIa B39TAa BbIllIe- 
yKa3aHHad cpefa Cc 300M KykKypy3Horo 9KcTpakta (1) cefyroulero cocTaBa: 
(NH4)2SO« 0,5%, NaCl 0,5%, ratoKosa 0,2%, Kpaxmam 3,0%, 301a KyKypy3- 
Horo 9KcTpakta 0,035%, men 0,5% (cTepHH30BaICA OTJeNbHO). 

JlaHHan cpeqa oGecneynBalla BOHe yOBMeTBOPHTeNbHIM pocT mpony- 
Wenta (800 mr-% Mutenua) H O6pasoBanne um 2000—2500 y/ma oKxcuTerpanuk- 
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JuHa. pH B mponecce Bceli cbepMeHTaluu Nosep2xkKuBaca, OnarojlapaA npucyrTer- 
BHIO Media, B Mpefelax, OaPOMpUATHBIX JIA pasBUTHA Mposyueuta. 

B ykas3aHHoli cpeje CileqoBaJI0 3aMeHUTb 30y KYKYpy3HOrO 9KCTpakTa co- 
JIAMH H HCKJNOYMTb MeJI, MOLOOpaB KOMMOHEHTHI TAKUM OOpasoM, YTOOKI B HpoO- 
Mecce HX HCMOJb3OBaHUA Npowyuextom pH— na nporsaxenun Bcell depmeuta- 
IM yepxkuBaicA Ha ypoBue 6,5—7,5. 

XOPOHM UCTOYHHKOM a30Ta JWI pocTra HU ONOCHHTesa OKCHTeTpalMKIUHA,. 
KaK yCTaHOBJIeHO paHee (?,”), ABIAeTCA CyIbaT aMMOHHA. OpnaKo pocr mpo- 
AyWeHTa Ha cpeyle c cysb:aTOM aMMOHUA B OTCYTCTBHH Mesa COMpoBoxaerca 
SaKHCJICHH€M KYJIbTYPaJIbHOH XKUAKOCTH C CamMoro Hayasla cdbepMentauun. [o- 
STOMY Oblla CieaHa MOMbITKAa 8aMeCHHTb CyJibbaT AMMOHHA B SKBUBAJICHTHBIX 
KOJIMYeCTBaAX NO a30TY — aMMOHHMHbIMH COJISMH OpraHWyeCKHX KMCJOT: AHTap- 
HOH, MOJIOUHOM, TIIOKOHOBOM, BHHHOH, NMPOBHHOrpayHon, H30BaJlepHaHoBoli 
HM ykcycHoH. 

Tlomyuenuble JaHHble cBelenb! B Tabu. | 

Taoauua 1 


Buawanne pasJiMuHbIxX AMMOHMMHDIX Covleli Ha u3sMeHeHHe pH npu bepmeuntayuu, pocT npoxyueuta 
HM HakOMNJIeHHe OKCHTeTpauHKsIMHa 


pH OxcutetTpa- 
WKH, Y/MdJ Door 
Vctounuk a3so0ta 
(BHSY aJIbHO) 
yepes | yepes | yepes | yepes | uepes | yepes 
HUCK. | 24 uac | 48 uac | 96 uac | 120 yac}] 96 aac | 120 uac 
BuHHOKHCJIbI ~aMMOoHHit TOM \V458 Ay oy | C2 || BAL 38 48 Ou. ca6. 
AuTapHOKUCIbM aMMoHUii Tie Woy) 8,2 8, | 8,8 822 | 1200 Y JOBJIETB. 
I JOKOHOBOKHCJIbIM ~aMMO- 

HHH ie Or PORO2 ale Om: Snel 226 373 Cma6. 
MoviouHOKuc Ibid aMMOHHH | 6,9 | 6,13] 7,5 10) [|G f 82 116 Cma6. 
MsonaslepHaHOBOKHCJIbIi aM- 

MOHUEL Oy Sa oro /aleo ne oy AO — — Her 
IJnposunorpaZHOKHcJbli 

aMMOHHH Oa i} G20 6,3 SO) || Dol 60 85 Ou. ca6. 
Y KCYCHOKHCJIbI AMMOHHIi Ot 4h toll a Tol 40 45 | Ou. ca. 
KouTpouip OFS mI LORO 7,04 | 6,9 | 6,85 | 2000 | 2300 | Xopom. 


BuHHad WU M380BaslepHaHOBad KUCJOTHI IPpOAYUeCHTOM He UCMOJb3YIOTCA, TO: 
BBISbIBaeT pe3kOe CHH>KeHHe PH u ouenb cylaOpii pocr.Mojounasd, NHpOBHHOrpal- 
Had, PIOKOHOBaA WM YKCYCHaA KUHCJIOTHI NOTpeOMAIOTCA yulie. OHAaKO pocT 
WM OOpas0BaHHe aHTHOMOTHKa Takxe HefocTaTounbl. Jlyulme pesyibTaTHl Obi 
HOyYeHbI Ha cpefe Cc AHTapHOKHCIbIM amMoHHeM. IIpofyueuT yoBueTBOpH- 
TEJIbHO pOc H OOpa30BbIBasl SHAYHTeIbHbIe KOJIMYeCTBA OKCHTeTpaluKINHa. O7- 
HaKO Ha STON cpese HaOMOZalOch 3HaYNTeIbHOe 3allenaunBanue Jo pH 8, Y, uro 
He MOrIO He OTpa3HTbCA Ha OOpa3s0BaHHH aHTHOHOTHKa. 

Jina Toro uTOOLI NOALepKaTb Coulee OMarONpHATHHIN WIA pocTa MposyleHTa 
pH ua nporsxenuu Bcel (bepMeHTallMH, a3OT CTaJI BBOMUTbCA B Cpey YacCTHYHO 
B BHJe CysIb(baTa AMMOHHA HW YaCTHUHO B Bue; AHTapHOKUCIOFO aMMOHHA. Baio 
NOLOOpaHo OMTHMaJIbHOe COOTHOWeHHe KOHILCHTPallH ITHX KOMNOHEHTOB, KO- 
Topoe OKasaslOch ceAyIOuWluM: cybdaT ammonua 0,1%, ammuak 0,1% uM AH- 
TapHanx KucsoTa 0,46%. 

BropbimM sTaloM paOorTsl Oblia 3aMeHa 3OJIbI KyKYPy3HOFO SKCTpakTa COOT- 
BeETCTBYIONMMH CouAMH. IIpexye Bcero Oblia yTOUHeHa ONITHMaJIbHaA KOHIeHT- 
palluA TpuMeHsAIOLerocA OOpasila 30Mbl KYKyPY3HOTO SKCTpakTa B UCXOJHOH 
cpene (Ta6m. 2). y : : 

Kak BuyHo u3 Ta6. 2, ONTMMAIbHOH KOHIeHTpalweH MPMMeHAeMONM Map- 
THM 30JIbI KYKYPYy3HOFO SKCTpakTa AVIA pocta Act. rimosus H o6pa30BaHHa aHTH- 
6uoTuKa sBasnetca 0,025%. : 

Cojlep2kaHHe OCHOBHBIX MHHEepaJIbHbIx SEMEHTOB  B Hccuely Mol napTHH 
30ubI Calemyrouree: P2Os 44,7%, SOa 5,3%, Mg 12,69%, Fe 3,1%, Ca 1,0%- 
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i alovir idas 2 


Bauanve KomMYeCTBAa 30/1bI KyKypy3HOro 9KCTpakTa Ha OMOCHHTe3 OKCHTeTpa- 
uuKsuHa uw pH 


pH OxcuteTpanuksuH, y/MJ 

KounuecTBo 30JbI Tak [os || eek 
KyK 4 . t 3 
*pepene, ar-0 | ex. | qiuse | iSaac | Soaac | iisac 9eae | fad sac 
0,025 6,8 6,98 6,9 6,85 6,9 1970 2322 
0,035 6,9 -|6.52 | 6,8 | 6,85 | 6,9 1721 1925 
0,05 6,9 6,6 6,7 6,9 6,6 704 805 
0,075 6,8 6,53 6,7 6,3 6,2 601 770 


OcHOBbIBaACh Ha pe3yJIbTaTaX aHaJIH3a 30JIbl H Ha JIMTepaTypHbIX aH- 
HBX (3,4), MbI MOMOOpasM MHHepaJIbHBIMt cocTaB cpesb: MgSO4-7H20 0,01%, 
FeSOa-7H20 0,001%, ZnSO4-7H2O 0,001%, MnCle 0,0008%. 

Kak U3BeCTHO, JIA MpOleccoB %KU3HeLeATeEbHOCTH MPOAYWeHTOB aHTHOHO- | 
THKOB OOJIbIlOoe 3HaveHHe HMeeT HeopraHuyeckul cocdop (* *). [lostomy Ha Moz: | 
Oop ONTHMAaJIbHOM efO KOHIeHTpalluH ObIIO OGpallleHO OCOOeHHO OO/IbINOe BHH- 
MaHue. Docdop BBOMWICA B Cpely B BUe PocPopHOKHCIOrO KaJIMA HM HaTpHA, 
OJ\HO- H J[By3aMelleHHOrO, B KomHuecTBe OT 1,0 go 20 mr-%. JlyummMe pesybTAaTbI 
OblIM MOJyYeHbI C WBYy3aMellleHHbIM cpoccbatom Kasua. JA pocta mpokyWweHta 
OMTHMAaJIbHOe KOJIHYeCTBO HeopranHHyecKoro (pocdopa B cpeye coctaBaeT 15— | 
18 mr-%, B TO BpeMA Kak JIA OOpasoBaHHA aHTHOMOTHKa Bcero 5—6 mr-% | 
(ta6a. 3). 


WAG Ae, 


Buauaune Heopranuyeckoro dociopa Ha pocT Hu OOpasoBaHHe 


OKCHTeETPallHkKJIMHAa 
pH me 
KosuyecTBo 3 Sse 
HeopraHuy. . of, OxcutTet- 
dhochopa | yepes | uepes | uepes | uepes | uepes | aepes ca kA ee 
B cpeze w i‘ | Ma 
mr-% 0 aac. | 16 aac. | 40 uac.} 64 gac.| 88 4ac.|112 ac. 33 & 
Za 
20 HOD | DS Di |) Boe LAO || ARO 859 204 
15 To) 6,0 5,6 Bp 9,0 4,6 904 405 
Ai 6,9 6F2 BY (2) 5,6 One 4,8 874 769 
9 6,8 Gn7 Oe) 5,6 D2 4,8 844 1051 
of ns) |) Gye) 6,8 6,8 6,3 5) 9) 786 1540 
6 6,8 6,6 Os 7 6,9 6,9 TEP 779 1904 | 
5) 6,8 (a) 6,8 6,9 659 6,8 676 1805 
4 6,8 6,9 gts 6,9 6,8 6,9 635 1781 
3 Gag 6,8 Wee 2 7,2 AG 020 1300 
1 03) || Oa 6,8 Wea? YD 7.8 245 295 


Uro KacaeTcA HCTOUHHKOB yrvlepoa,TO JIYULIMM OKa3aJiCA KpaxMaJl. | 
Takum o6pa3om, B pesyJIbTaTe NpOAeaHHOH paSorbl Obiia MOMOOpana CuHTe- | 
‘THYeCKad cpefa 6e3 Mela, OOeCNeyHBaIOlad YOBMETBOPUTeIbHbIM pocT 
Act. rimosus JIC-T-118 nm o6pa30BaHve 3HaYHTebHbIX KOJMYECTB OKCHTeTpa- | 
IAKJIMHA. | 
CocraB cpefbl crelyiouMi: Kpaxman 3,0%, raoKo3a 0,2%. (NHa)2SOa 
0,1%, NHs 0,1%, surapHaa Kucwtora 0,46%, KeHPOs 0,03%, MgSOa - 7H2O | 
0,01%, FeSO - 7H20 0,001 %, ZnSO - 7H2O0 0,001%, MnCle 0,0008% . Bona— | 
QUcTHIIMpoBaHHad. pH mepex crepusiusalnuel osogqurca no 7,3—7,4; pH 
noce crepHiusatnu 6,7—6,9. Pexum crepnan3ayuu: 0,8 atm. 30 Muu. | 
J\anuble, XapakTepH3ylOulve pocT MposkyueHTa, HCHOb30BaHHe yrseBOIOB, 
a30Ta Hu cbocdopa, usMeHeHHe pH u oOpa30BaHHe OKCHTeTpalluKHHAa Ha OKOH- 
YWaT@IbHOM BapHaHTe Cpefbl, MpHBeeHbl B TAO. 4, 43 KOTOPOH BUAHO, 4TO 
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pH Ha nporaxeHun Bceli depMenTallHH JepxKUTCA B 30He, OarOonpHATHOH WA 
PasBuTHA NMpofxyuwenta (6,0—7,0). Yraepogbl u a30T UCrONb3yOTCA cCpaBHH- 
TeJIbHO OBICTPO M K KOHMLY cepMeHTalun moTpeOmAloTcA NoUTH NOMHOCTHIO. 
MuHepaIbHbi boccop ucuesaer u3 cpenbl NpakTuuecKH K KOHUy 1-x cyToK. 

BbIcTpoMy HCNOMbSOBaHHIO MIMTATeIbHEIX BeLIeCTB COOTBETCTBYeT ObICTPbIli 
pocT MpoAyuenTa; Bec MHMeIHA MocTHraeT Makcumyma K 70—80 yac., cocTaBaA 
750 —850 mr-%. XapakrepHoit ocoOenHocTbio pasBuTua Act. rimosus JIC-T- 
118 Ha sTOH cpexe ABIAeTCH OTCyTCTBHe CnOpooOpas0BaHus. 


Ta6Oauua 4 


BuoxumMuyeckwe W3MeHeHHA B Tpomecce depmex- 
TauuM OKCHTeTpallMKJIMHa Ha CHHTeTHUeCKON cpeye 


ee | 2 Pin Le a 

Hacer | po | 2% | Be | oea| Sse | EE* 

MISE came eel ee 

Qe Ss <tsz| OF Our 
0 0 — 2800 |106,4 | 5,1 — 
16 6,4 Zon 2400 | 80,7 | 0,9 20 
24 6,6 424 1800 | 47,0 | 0,01 90 
48 U0 600 1200992770 "0, 04) 680 
1) foal 720 S50) 442 | OF 0151240 
96 Rev 718 400 8,2 | 0,03 |1589 
116 Wee) Hi'9) B00- | 14,2) 10,04 14850 


Ha paspa6otaHHoli cpeye oOpasyetca B cpenHem 1500—1900 -/ma oKcurer- 
paunkunna. AHTHOMOTHK HavHHaeT HaKalIMBaTbCA B 3HAYMTEJIbHbIX KOJIMYC- 
cTBax Nocyie 24 yac. (epMeHTAaMH HW ero KOHIUeHTPalluaA JOCTHTaeT MaKCHMyMAa 
k 100—120 yac. 

) Cpeqa aeT ycTOWuMBble, BOCMPOH3BOAMMbIe Pe38yJIbTaTbI H MO9ITOMY MOKeT 
ObITh HCMOIb30BaHAa JIA MpOBeAeHHA (PH3HOMOTNYeCKH X UCCIeAOBaHHH, CBA3AaH- 


| HBIX C OHOCHHTe30M OKCHTeTpallukJIHHa. 


Bcecoro3Hbl Hay4HO-HCCJIeLOBaTeJIbCKHIt Tloctymus10 
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KpacuabuHuUKOB, AKTHHOMHIeTH — 


1H. B. Op aosa,T.Il. Bepxospnme 
6voTuKos, 1958. * H. B. Opamosa, M. 


HCC. HHCT. anTHOMOTHKOB, N? 5, 4 (1955). 3 H. 


mel 

iN. 
aHTaroHHCThl MW aHTHOHNOTHYeCKHe BemmecTBa, M39. AH CCCP, 1950. 4B. JIunaau, T. Ba p- 
HeT, @u3vonorua rpu6os, WJI, 1953. ° B. A.Cespepuu, C.B. Popcekas, An- 
TuOvoTuKH, Ne 2 (1957). *® G. Biffi, G Boretti, et al., Appl. Microbiol., 2, 5, 
288 (1954). 7 A. Di Marco, Giornale di Microbiologia, 2, Nel, 2, 3, 285—296 (1956). 
8S. Ganguly, S. Ray, Arch. Biochem. and Biophys., 68, 26—31 (1956). 


HRC 
12 3axas 636 369 


Jloraagn Anagemun nayr CCCP 
1958. Tom 121, Ne 2 


PH3HONOLHA PACTEHHH 


O. K. JOBPOJHOBCKHH u A. B. CJIABBO 


BJIMAHHE MUKPOIJIEMEHTA WMHKA HA ®EPMEHTATHBHYtO 
JESTEJIbHOCTb BUHOFPAA 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoeoim 1 IV 1958) 


[IpuMeHeHHe MUKpod/IeMeHTa WMHKa B BHHOrpalapcTBe ABJIAeTCA BeCbM 
3ddeKTHBHbIM MPHeMOM, MO3BOJIAIOWIMM YCKOPHTb CO3peBaHHe BUHOrpaya, MOBbI- | 
CHTb e€FO YpOXKaHOCTb, YBeIMYHTb CodepmKanue CaxapoB B ATOaX HW CHH3HTb 
HX KHCOTHOCTb (1). 

Kak Hamu ycTaHoBJeHo paHee (*), ocOOeHHO OarONpHATHBIe Pe3yJIbTATH! MOJY- 
yaloTCaA Mp HeKOPHeBOM MHTaHHH BUHOrpasla MHKPOIJIeMeHTOM, TIpH4YeM MO2KHO 
H30eKaTb JOUOMHHTeIbHOH 3aTpaTbl BPeMeHH UM padouel CHVIbI, WOOaBIAA CO- 
OTBETCTBYIOULMe KOJIMYeCTBA COJIM K OopfoccKolH x#uAKOcTH. Hanpumep, ucnouib- 
30BaHue B TeyeHHe 4 sIeT MOAOGHOTO MpHeMa B KoOxXo3e uM. 5! IlepexoncKoh 
mupusuu TIpuamopckoro paHoHa OgecckoH OO. yBeIHYNBaO YyporxaHHOCTb 
pa3JIMUHbIX COPTOB BuHorpaya oT 18 Jo 57%. 

OHOM U3 NPHYHH CTOMb OAarONpHATHOLO BO3ACHCTBUA MHKPOIIEMeHTA ABJIA- 
eTCa efO AaKTHBHOe yuacTHe B Pa3JIHYHbIX OKUCJIMTeJIbHO-BOCCTAHOBHTECJIbHbIX 
mpotleccax B opraHu3me (%,4). Tak, mpH HefocTaTke COoeMMHeHHH IWHHKa yIrHe- 
TaeTCA CHCTeMa Jlerupa3, H3MCHACTCA OKUCJIMTEJIbHO-BOCCTAHOBUTeIbHadA AKTHB- 
HOCTb TKaHeH, MPHBOAALaA K BbIMaeHHIO B KJICTOUHOM COKe HeOOpaTHMO OKHC- 
JICHHbIX AYOWbHBIX BeulecTB (°) u T. A. []pumenenue coequHeHHi WHHKa BeleT 
K yBeJIH4eHHIO CMOCOOHOCTH BUHOrpaya (a TakxKe Apyrux pacTenuil) ycBauBaTD | 
Ppa3IM4Hble MHTATeIbHbIe BeWLECTBa, K YCHJICHHIO (epMeHTaTHBHOH JleATeJIbHO- 
CTH, YTO B KOHEYHOM MTOre MpesompelesxeT TeYeHHe BarKHeHILUMX MpOleccoB 
B OpraHH3Me. 


Ta6auna 1 


BausanHe MHKpOdJIeMeHTa UMHKAa Ha OKMCIAeMOCTb HW HoBoccTa- 
HaBJIMBaIOly!0 CMOCOOHOCTh TKaHeH MHCTbeB 


(B ma 1/10 WM KMnO, wu 1/300 N I, nai r TKaHn) 


OnuGuinemOcnr VMogpocceTanaBsanBatoiaa 

ie CUOCOOHOCTb 
onpememenus 
KOHTPOwb MHKpoaviem. KOHTPOJIb MHKpOsuIeM. 

20 VII Dao) 30,8 220) a0), 5) | 
2 NADI 43,9 45,0 Nl so 06,95 | 
IBS {45,0 128,0 B58 37,0 | 
Ze 44.3 49,8 16,0 2D 


AxaJIH3bl JIMCTbeB BHHOrpaga copta PucaMHr B Kowxose uM. 51 Tepexonckoit | 
TMBU3HH, MpHBeWeHHble B Tad 1, NOKasbIBaIOT BAHAHMe MUKPOSIeMeHTA, JO-| 
OaBseHHOrO K OopsoccKoli *uKOCTH HB pacuera 0,005 r ZnSO, Ha Kycr BuHOrpa-| 
qa. TakuM pacTBopoM ompbicKuBaHue BHHOrpala MpousBos_Mock ABaxDE — 
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B NepHod WBeTeHHA H Kora ATOAbI AOCTHIIM pasMepa IIpHMepHO ropowuH. Kou- 
TPOJEM CJM JIMCTbA BUHOrpaya, ONPbICHYTbIe OHO OopsoccKoll xHI- 
KOCTbIO B Te 2Ke cpoku. J[aHnble Tan. 1 ACHO NOKasbIBaIOT, UTO Ha Pa3/IHUHbIX 
9Talax Pa3BHTHA BHHOrpala MHKPOSIeMeHT WHHKa MOBbIIaeT OKUCIIACMOCTb 
MH MOJBOCCTAaHAaBJIHBAaIOlylO CHOCOGHOCTh TkKaHeli. Oto cBuseTenCTByeT 06 
YCHJICHHH OlpeACICHHbIX OKMCJIMTebHO-BOCCTAHOBHTEIbHBIX MPOeccoB, MpH- 
BOJAWHX K YBeJIMYCHHIO KOJHYeCTBA BOCCTAHOBJICHHBIX (opM. 

OTMeYeHHbI€ H3MCHEHHA HEMOCPeACTBeCHHO CBASaHbI C (PepMeHTaTHBHO! Jea- 
TeJIbHOCTbIO OpraHusma (°). Mbl ucceqoBasIH AKTHBHOCTb H€KOTOPBIX BaxKHeli- 
WIMX OKHCJIMTeJIbHO-BOCCTAHOBHTeIbHBIX (ePMEHTOB, KaTaIM3HpyIOWUX Mepe- 
HOC 9JIEKTPOHOB,— aCKOPOHHOKCHa3sbl, NOMHPeHOMOKCHAasbl WU MepoKcua3bl, 
AJIA KOTOPbIX aKIeENTOPOM BOJOposa ABIAeTCA KuCOpoR (*). OTHHMaA BOROPOL, 
OT OKHCJIAemOro CyOcTpaTa H MepesaBad ero 3aTeM KHCJOPOAy, OKCHasbl MOryT 
NpH 9TOM OOpa3oBpIBaTb H,O u H,O,. 

B sBuHorpase, MoxBepratollemca BoO3JelicTBHIO O4eHb OO/IbIHX KONHUECTB. 
COCHHEHHH Me B Bue OopoccKOH %XKMAKOCTH, MOXKeT 3AM€THO H3MCHHTLCH 
AKTHBHOCTb aCKOPOHHOKCHAasbl H NomHPeHOIOKCHAasbl, CoOep2xalllux B CBOeM 
cocTaBe Melb (°). Cuctrema nomMeHomOKCHAa3bl, NOMPeHOJIOB HU COOTBETCTBY10- 
IMMX XHHOHOB CIOCOOHA OKHCJIMTb aCKOPOHHOBYIO KHCJIOTy C OOpas0BaHHeM 
AMruApoackopOnHoBoH KucoTH. AcKopOvHOKCHya3a, B MoOuIeKyJIe KOTOpOli 
cojep2KuTcaA 6 aTomoB Megu (0,26%), KaTamM3HpyeT MpeBpallleHHe ackoOpOuHO- 
BOH KUCJOThI B MruypoackopOuHoBylo. I]poucxoquT o6paTumpli nepexod 
Cu? =Cu*, npHyuemM OHOBaJICHTHbIM HOH MeQM flaeT c OeKaMH MeHee MpouHble 
coeqMHeHHA. 

McceqoBaHHA AKTHBHOCTH aCKOPOHHOKCHa3bl B JIMCTbAX BUHOrpaga copra 
PucaHHr MpoBosNuch perysApHo, c 10-QHeBHbIMH HHTepBaslaMu, HauHHaA c 
NepHolla nocuie BO3AeHcTBUA MUKpoaeMenta (28 VI) u qaxe nocae cOopa ypo- 
yaa (8 X). Kak vw B Apyrux OMbITax, KOHTPOJIEM CJYXKHJIM JIMCTbA BUHOrpaya, 
CNpbICHYTbIe OJHOH OopylocckoH KHAKOCTbIO, a pH HCMOMb30BaHHH MHKpo- 
2JIEMeHTa K 3TOH XuAKOCTH NoOaBssacA CuSO, B komHyecTBe 0,005 r cou Ha 
KYCT. 

Kak BHHO 3 JaHHbIx prc. la, HeCMOTPA Ha HaOwloOWalolleeca YBesIHYeHHe HH 
CHH2KCHHeE AKTHBHOCTH aCKOPOHHOKCHa3bl, KOTOPble 3aBHCAT OT MHOFHX BHELLI- 
HHX cbakTOpoB (Hampumep, nepex 18 VII npoBoyuocb BTOPHYHOe ONPbICKHBAaHHe, 
pHBemiee K MOBbILICHHIO AKTHBHOCTH (epMeHTa), K KOHIy mpollecca Bere- 
TallMH MpOHCXOMHT MajeHHe AKTHBHOCTH aCKOPOHHOKCHa3bl. 

OjHaKO MHKPO3IeMeHT WHHK, YCHJIMB ONpeeIeHHble OKHCJIMTeJIbHO-BOC- 
CTaHOBUTeJIbHbIe PeakIMH, BO BCeX CJIyYaAX MO/lep2XKHBaJI AKTHBHOCTb aCKOp- 
OHHOKCHa3bI Ha Ooslee BLICOKOM ypoBHe. Tak, axe Kora ArOJbl BUHOrpaya 
18 IX nayanu mpHOmMxKaTbCA K TEXHHYCCKOH 3PeJIOCTH, AKTHBHOCTb (bepMeHTa 
NO], BIMAHHEM MHKPO3JIeCMeHTA COCTAaBI AIA 45 MP 110 CpaBHeEHHW C 32 MP OKHCJIeH- 
HOH aCKOpOHHOBOHM KUCJIOTHI (Ha | Fr 3e7eHOH MacCbI) AVIA JIMCTbEB KOHTPOJIbHbIX 
KycTOoB. Iloqo6Hoe ABeEHHe OTMeUaIOCb He TObKO pH pH 5, Hou B cadomenoy- 
HOH cpeye mpu pH 7,5, xora oOulwH xapakTep KPHBOM HOCH HeECKOJIbKO MHOK 
xapaktep (°). 

Bomee wuld MeHee aHaslorHuHy!0 KapTHHy JaeT aHaus puc. 16: mp paccmo- 
TPeHHH eFO BUHO, YTO AKTHBHOCTh MOMMeHOOKCHAa3sbl B JIMCTbAX ObIBaeT 
now BuusHuem ZnSO, uae Bcero Gobel, rIaBHbIM OOpasoM B MepBblli MepHor 
focyle ero mpHMeHenus. Bogxopog momudeno0s, ocoOeHHO Mapa-coeqHHeHHH,. 
HaXOJMTCA B JaOHJIbHOM, BEPpOATHO B Ooulee HJIH MeHee MOJAPH3OBAHHOM CO- 
crosHun. Ponb nomucbenouoKcnsasbl, cofepxalleli B CBOeM cocTaBe 4 aToma 
mewn (0,2%), CocTOHT, TwaBHbIM OOpa30M, B aKTHBHPOBaHHH KHCJOpona, 
HW B3AUMOJEHCTBUE C MOJICKYJIAPHbIM KHCJIOPONOM ABJIACTCA XAPAKTCPHbIM CBOH- 
CTBOM MOJHeHOMOKCHa3bl. 

Ilo mepe co3peBaHHAl ATO, AKTHBHOCTb NOH PeHOMOKCHA3bI BHAY Ae B OOMLeM 
CHUKaeTCA, 3aTCM YBeMYHBaeTCA H BHOBb MaflaeT, MpHYeM MIPH Pa3JIMYHbIXx 
sHayenuax pH — no-pasHomy. 

Jlauupie puc. 1¢ Tak2Ke MOKaSbIBaIOT MOJOXKUTEIbHOe BJIMAHHE MUKPOSIE- 

(ee all 


MeHTa Ha AKTHBHOCTb NepoKcHJa3bl, YTO OTMeyaeTCA He TObKO pH pH o, 4 
uv upH pH 7,5. CxwxKatoulaica B HIOHe — HIOJI€ AKTHBHOCTb MepOKCHAa3bl B- 
JlaibHeliliem Bo3pacTaeT, H 3a HCKJIOUCHHeEM CepeMHbI CeHTAOPA, MUKPOSTe- 
M@HT Ha BCeX 9Tallax pa3BUTHA paCTeHHH CMOCOOCTBOBA YBeIHYCHHIO aKTHB- 
HOCTH 9TOrO BarKHelimiero depmeuTa (°). | 
Pa3yMeeTCA, HOBbIIMeHHe AKTHBHOCTH pacCCMaTpHBaeMbIXx (PepMEHTOB B JIMCTbAX 
BHHOrpaya cmoco6cTBye? yKa3aHHbIM BbILe OlarompHATHbIM H3MeCHeCHHAM B 
pagBHTHH BCero pacTeHHA, B TOM YHCMe UM ATOR. B nocweqHUX TakxKe HaOsOqa- 
}OTCA M@PeCMeHbI B AKTHBHOCTH (epMeHTOB, — 
XapaKkTep KOTOPBIX BHeH H3 TaOw. 2. 
IIpupeyeHHble JaHHble TpeX aHaJIH30B 
OTHOCATCA K CeHTAOPIO, KOra ALOLbI o- 
CTHIVIM TeXHHYecKOH 3pesocTH (26 IX — 
mepel cOopom ypoxasx). AKTHBHOCTb— 
aCKOPOMHOKCHa3bl B ATOZaX B YTOT Me-— 
pHok CHWxKasacb TIpH OOOMX 3HaveHHAX | 
pH, a akTuBHocTb NomHdeHoIokchyas — 
TobKO mpH pH 7,5. 3a wckKsIO"eHHeM — 
OJHOTO pasa, aHaJIOrHuHoe ABJICEHHe OTMEe- 
yasloCb MW JIM AKTHBHOCTH NepOKCH)a3bl. 
Bmecte c TeM 4¥eTKO BHHO IpeBaJlHpoBa- 
HHe€ aKTHBHOCTH (pepMeHTOB B_ sATOWax 
BHHOrpayla, NosBepraBluierocA Bo3jeHcT- 
BHIO MUKPO3JIeMeHTa, Haj, AKTHBHOCTbIO 
(bepMeHTOB B SATOMaX KOHTPOJIbHBIX KY- 
crop. B page cayyaeB nmofoOHan pa3- 
HuWa ObIBaeT JOBOJIbHO OULYTHMOH. 
TlonoxuTeIbHOoe BO3eHCTBHe MHKpo- 
3/I€MeHTa UHHKa Ha depMeHTaTHBHYIO 


8 
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Okucnennaa ackopbunoban kucnoma 6 me Ha se sen. maces! 


a 
Se Se 


ero 


26 Vi BVI 18V0 ZOVI GV CUZ GK 161K BK 8% JeCATCJIbHOCTb B JIMCTbAX HM ATOMAX Ovo 


pie IEE MUKposIeMeHTa LMAKa HaMH YCTaHOBJICHO He TOJIBKO WIA BHHO- 
Ha aKTHBHOCTb ackopOunoKcugasni (a), 'Paa COpTa Pucaunr, Ho Mu Aas Asnrore, 
noamenonoKcugasel (6) u mepoxcugasn. Iapnone um mpyrux coptos. [loppmue- 
(e) ee HaHOTp ANS copta PucimuHr Wwe AaKTUBHOCTH pacCMaTPHBaeMbIx cbep- | 
mpu pH 5 1 — Zn*?, 2 — xoutpomp MeHTOB HaGJlOLalOCh Tak2Ke pH MCMOsb- 
30BaHHH ofHoro ZnSO, 6e3 6opyoccKoli 

*KHAKOCTH HW IPH BHeECeCHHH COOTBeTCTBY FOUL X MUK poy oOpeunit B NIOUBY TO 
BuHOrpay. | 
OyHakO Tak Kak 93TH BOMPOCbI BbIXOLAT 3a Mpekesbl BaHHoro coobule- 
HHA, Mbl Ha HHX ceHuac He ocTaHaBuIMBaemca. M3menenne aKTHBHOCTH (bepMeH- — 


Lao nnma 2 


Bausnue MHKpO3JIEMeCHTa WHHKAa Ha aAKTHBHOCTb acKOpOHHOKCH ast, NOJHPeCHOMOKCH a3bi 
MW MepokchHa3sbi B ArOJax BHHOrpasa 


(B Mr OKHCeHHOM acKOpOHHOBO! KUCMOTHI Ha 1 Tr TKaHH) 


AKTHBHOCTb AKTHBHOCTb AKTHBHOCTB 
Tawa ackopOuHOKcHasbl MOJIHeHOMOKCH ashi nmepokKcu asl 
pH onpeye- 
JIeHHA 
KOHTPOJIb Bese aca KOHTPOJIb gen ee KOHTPOJIb Rene 
pH 5 TX Syl) BAS) 33,4 43,6 69,6 80,6 
19 IX 12,6 O2e) SoD — 34,5 81,5 
29 IX A2(6) AO; 46,9 62,8 8,4 71,4 
ie! V3) 9 1X AAD, 48,8 ile) NO3%2 (ay) 102,8 
149 1X 40,0 42,9 50,0 64,5 24,0 87,95 
Dome Bi yl ey) 3950 DOm Tt LOM 81,9 


(se) 
~I 
to 


TOB HMe€eT MpAMOe OTHOWEHHe K HAaKOIVJICHHIO ACKOPOHHOBOH KUCHOTHI. Uccqe- 
| AoBanHe COepKaHUA ITOH KUCMOTHIB JHCTbAX BUHOrpaga c 25 VI no 25 V Diy 
KaK 93TO BHJHO 43 pHc. 2, NoKa3alo BeCbMa YeTKYIO 
3aKOHOMepHOCTb. KorHuecTBO acCKOPOHHOBOL KHCJOTHI 
| BHavasle BOSpacTaeT, B cCepeqHHe HIOA JOXONUT 
0 MaKCHMyMa, a 3aTeM MNamaeT. Tak, B JIHCTb- 
| AX BHHOrpaya KOHTPOJIbHbIX KYCTOB comep2KaHHe 
| KHCJIOTBI JOXOAMO MaKCHMyM 0 57,2 mr-% (a 
| NOX BJHAHHeEM MUKpOsTeMeHTa — JO 90 mr-%), 
_3aTeM K KOHILy abrycta Nagano jo 2,4 mr-% u qa- 
 Jiee Ooulee HE yBeMUHBaIOCb. Ogunako Ha BCex 3Ta- 

max Pa3BHTHA MUKPORICMeHT IWHHK CHOCOOCTBOBAaI 
| Oouee BbICOKOMY COepxKaHHIO acKOpOnHOBOH KHC- 
_JIOTbI B JIMCTbAX. 
| Arofbl %Ke BHHOrpaya xXapakTepusylorcaA Bcerga 
- JOBOJIbHO HH3KHM COJepxKaHHeM aCKOPOHHOBOM KUC- 
_JoTht — oT 0,4 yo 12 mr-%. B- nHawmx onbirax B 

Puc. 2. Bauanve mukpo- 
mrolax Buuorpata copta Awurote,  PucIMHT MW snemenra uaaKa wa coqep- 

Ulapyone KoJIM4eCcTBO aCKOPOHHOBOH KHCJIOTbI KOJI€- >xaHHe acKop6uHoBoli KH- 
—Oanocb oT 1,9 no 6,4 mr-%, a MHKPO3TeMeHT YBesIH- CAOTDI, B MMCTbAX BUHOrpa- 

YHBal STO CofepxaHHe Jo 8,2—8,7 mr-%. Muk- Aa Rt Bes 

posvIeMeHT WHHK MOXeT Take MOJOXKATeMb- ME NE 

HO TIOBJIMATD HM Ha Apyrve mpolleccbl, MpoucxosA- 

ujve B BHHOrpaye, HW MOCJyKHTb, TaKHM OOPa30M, BaxXKHbIM (akTOPOM 

HallpaBJIeHHbIX M3MeHeHHH B pa3BHTHH OpraHv3Ma. 
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Jloxnann Akayemuu nayk CCCP 
1958. Tom 121, Ne 2 


@®H3HOJIOTHA PACTEHHA 


A, B. KPbIJIOB, 10. B. PAKHTHH u Lf. A, TAPAKAHOBA 


MPEBPAWIEHWE ITHJIOBOrO CHHPTA B HJIOMAX 
NPM CTHMYJIALMH UM TIPOWECCA CO3PEBAHHA 


(IIpedcmaeaexo akademuxom A. JI. Kypcanceum 8 IV 1958) 


YcKkopenue Mpowlecca Cco3peBaHHA MIOAOB MOA BO3eHCTBHeEM MHOTHX XUMH- 
YeCKHX BeUIeCTB OCBellaeTCH B pAe HCCIeOBaHHH, BbINOJIHCHHbIX Kak OTeYe- 
CTBCHHbIMH, Tak H 3apyOe2KHbIMH aBTopamh (* 7°). Cpegqu Oombluoro (bakTHYecKOoro 


MaTepHaJla, KaCatolleroca (pH3HOJIOrHYeCKHX MH OHOXHMHYeCKHX H3MeHeHHH, { 
MpoOuCxoAAWUX B MWIOtax MpH BO3TeCHCTBUU CTHMYJIATOPOB, MOUTH COBeCPIUICHHO | 
OTCYTCTBYIOT JaHHble, KaCaloulNecA BbIoCHCHHA Cy bObI NOCJeIHUX MOcJIe Mpo- | 
HHKHOBeHHA UX B IWIOBI. TombkKO B HelaBHee BpeMA, B pesyJIbTaTe BHEJPeCHHA — 
B IIpaKTHKY 6uomOrHyeckoro SKCNepHMeHTa MeTOJa MeCUCHbIX aTOMOB, IIpey- | 


CTaBHJIOCb BO3MO2KHbIM pa3sBepHyTb Takoro poya uccyieqoBaHHaA (1) 3%), 


B nactosuseli padoTe MbI paCCMaTPpHBaeM Pe3yJIbTaTbI CBOHX HCCeOBaHHh © 


MO MpeBpallleHH10 B MWWIOaX NOMHAOPOB STHJIOBOFO CIMpTa, KOTOPbI, KaK H3Be- 
CTHO, MO2KeT ObITb HCMOIb30BaH B Ka¥eCTBe CTHMYJIATOPa CO3PeBaHHA pa3JIHy- 
HbIxX miogoB (°,°). IlepBpt stan paOoTbl 3ak1OUaJICA B YTOUHEHHH 103 STHJIO- 
BOrO CHHPTa, CTHMYJIMPYyIOWWMX MH TOPMO3AWHX cospeBaHhe. McxojHbIM MatTe- 
PHaJIOM CYKNIH MWIOZbI TeMIHYHbIX MOMHAOpoB copta «JlyumM u3 BCeX». 

Jima ombira nosOupasH 3eeHble, HO 3aKOHYHBLIINe pOcT TWIOAbI, NpHOMH3H- 
T@JIbHO OMMHAKOBbIe NO OKpacKe, BeHUNHE H Popme (cpeqHHH Bec Moga Obl 
papen 60 r), B kaxkyzom Bapuvante Obiio no 10 nojoB. Chem mvIOJ0B c pacTeHuls 
mpouspoyuau 29 V, onbir 3akabIBaH Ha CleAyIoulMh JeHb. CnupT npHMeHssu 


B BH€ BOMHbIX pacCTBOPOB Tpex KOHWeHTpalHH: 25, 50 nu 96% Jnozbl, HH beMHpO- | 


BaHHble 00% pacTBOpOM CIUpTa, CO3peJIH Ha 7 CYTKH OT 3akJaKH ONbITa, HHbeLMH- 
poBaHHble 25% pacTBopom — Ha 10 cyrku u 96% pactBopom — Ha 14 
CYTKH; KOHTPOJIbHbIe MIOAbI cospemH Ha 12 cyTKH. 


BbISCHHB 3aBHCHMOCTb CKOpOCTH CO3peBaHHA IJIOAOB OT KOHILCHTPallui | 


STHJIOBOFO CIMPTa, MbI MepelJIH K MOCTAHOBKe OMbITa 10 H3yYeHHIO MpeBpallleHua 
3TOFO BellleCcTBa B MIOMaXx. 

B 9TOM onbiTe HaMH Obl HCMOJIb3OBaH STHIOBbIM CNUPT, COLep Kalin payuo- 
aKTHBHbIM yraepog (C™) npw raqpokcuabHok rpynne. Jna onpira Opanu TaK- 
*Ke SeJICHbIC 3AKOHYHBIUME POCT MWIOMbI TeMIHYHbIX NOMHOpoB copta «Jlyumnii 
v3 Bcex». Jia KaxKOro BapHaHTa ONbITa HCNOMb30BaN0Ccb To 10 nuiogzoB. Cnupr 
HCMbITLIBAIH B BUe pacTBOpOB TpeX KOHUeHTpaunh: 30,4; 50 u 92,8%. Bce 
pacTBopbl BBOMIM H3 pacueTa0,o ma Ha 100 r chIporo Beca Moga. Kontponem 


CIYKHIH MWJIOXbl, HHbeWMPOBaHHble JUCTHJIMPOBaHHOH BOOM H3 Toro x%*Ke — 


pacueta. YyenbHad pafuoaKTHBHOCTb BCeX paCTBOPOB Oba OJMHAKOBO H 
cocTaBiaga 200 » Cu na 1 Ma pacTBopa. OnbIT NpoBoxusica B cnelwabHOM 
NOMelleHHH B MepHoyx c 26 no 30 VII 1957 r. Ilocme uutexunu naogzb 6pwin 
NOMeLeHbI NO 6-HTPOBble CTEKJIAHHbIC BereTallHOHHbIe COCYAb, yKPemJIeHHbIe 
(Ip MoMOMM MacTesMHa) Ha CTeKJIAHHBIX NosCTaBKaX. OTH cocybI (KaMepbI) 
H30JIMPOBAaJIMCb OT CBeTa MPH MOMOWIM ABYXCJIOHHbIX YeXJIOB M3 NJIOTHOH YepHort 
MaTepHu. OnbiT MpOBOAWIH Np MOCTOAHHOH TemMepatype 25°. 

Cxema oNbiITa lO H3yYeHHIO MpeBpallleHHA STHOBOTO cnupTa B mMomax 
NOMHOPOB MpescTapmeHa Ha puc. |. 

B Teyenne Bcero oMbira yepes KaMePbl C IWIOJaMH MpOTArMBaN BO3yyX. 
J{1a 2TOTO UCHOb30BaIM (OpBaKYYMHbI MaCJIAHbIi Hacoc. On BKIOUaICA B 
SIe€KTPOceTh ABTOMATHYeECKH (IPH MOMOMIM peje-pepbiBatensa). Hacoc BKui0- 
Yaica Ha 20 CeK., 3aTeM BbIKIOUaICA Ha 25 CeK., CHOBa BKIOUaICA Ha 20 cexk., 
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 OUATH BbIKTOYAICA, HT. J. Ha MpOTA2KeHHN Bcero onbiTa. IIpu takom pexume 
_paOorbl Hacoca oGecneunBanoch HeoOxozuMoe IIpOTATHBaHHe BO3SyxXa HU He Jo- 

flyCKalocb MeperpeBaHue moTopa. Mexkyy HacocoM HM MOrioTuTeAMH CTABHJIHCh 
| ABe NycTble 20-1uTpoBble 6yTbIM. B mepuogx ocraHoBKu Hacoca Hell pepbIBHbIii 
TOK BOSMYXa MOAMepKUBaICA 3a CUCT CO3MaBaBLerOCcA B STHX OYTHWIAX Baky- 
yma. llocrynasmul B KaMepbl Hapyxubllt Boayx IIponycKasica nocieqoBaTesb - 


Puc. 1. Cxema ycTaHosKu 


HO Yepe3 NOrMioTHTeb X/V Cc KOHWeCHTPHPOBaHHOH CepHO KUCMOTOH HM Norso- 
tutenmH XIII u XII c 40% pactBopom KOH. Cepnas kucuora ocBoboxK Jama 
BO31YX OT OpraHHyeCKOH Mb HW JIETYYHX OPraHHyeCKHX COeAMHEHHH, a pacTBOp 
KOH cpaspipan CO;, nocTymarollyl0 C HapyxXHbIM BO3yxXoM, H CO, BO3HHKalO- 
Wly!0 B NOFIOTHTee C CepHOM KHCJIOTOH B pe3yJIbTaTe OKHMCICHHUA OPraHHyecKUXx 
BeulecTB. M3 Bcex BO3MOXHbIX ras00Opa3HbIX MPOLYKTOB MpeBpalleHuA B MOax 
3THJIOBOrO CIMpTa Hac B NepBy!O OUepeb HHTepecoBaJIH Ba BelllecCTBa — yrvie- 
KHCJIOTa H 93THIEH. 
IIpeqnosarasocb yCTaHOBHTb, He OKHCJIAeTCA JIM B M1OMaX STHOBbIN CHUPT 
WO YIIeKHCJIOTHI UH He OOpa3yeTcA JIM MpodyuupyeMbli MIOaMH STHIeH 3 
BOSHHKaloulero B HHX STHJIOBOrO CnuptTa. Pa3peuwieHve 9THX BOMPOCOB M03BO- 
JIMJ10 ObI CyHTb O XAPakTepe OHOXHMHYECKOTO MpeBpalleHHA CNUPTa, MeHCTBYIO- 
ulero B KaveCTBe CTHMYJIATOPa CO3PeBaHHA, H NO3BOHIO Obl NpeACTaBUTb BO3- 
MOXHbIM MyTb OHOXHMHMYeCKOTO OOpas0BaHHA STHIeHa, ABIAIOULeErOCA, Kak 
M3BCCTHO, CYILeCTBEHHBIM (pPaKTOPOM eCTeCTBeHHOFO cospeBaHHA mIoRoB (°,”,°%) 
HM BbICOKOaKTHBHbIM CTHMYJIATOPOM 9TOrO Mpotecca (°). []pHmenaBuiasacsa cuc- 
TeMa MOFIOTHTeeH MO3BOJIAIA CBASLIBATb H KOJIMUCCTBEHHO YUHTHIBATb STH Fa3bl 
4M, KPOMe TOFO, yJIaBJIHBaTb Ipyrve MpOAyKTbl MpeBpalleHHA STHOBOTO CNupTa 
WM Mapbl noceqHero. BpixoquBuIMH H3 KaMepbl BO3AYX MOCeAOBaTeJIbHO Mpo- 
mycKaicd uepes px normoTuteneli. B neppom u3 9THX NormoTuTenel (//), 
COJlep*KaBIIeM HaCbIIILeHHbI PacTBOp rHApaTa OKUCH OapHs, 3aepXUBalacb BCA 
BbIJeABIUAACA WIOaMu yrieKkuciotTa. B sToM xe NOroTHTee MOrIM YaCTHYHO 
3aJepXKUBATbCA (PaCTBOPATLCH) Mapbl ITHJIOBOTO CIMpTa, a TaK»%Ke Napbl yK- 
cycHoli KucnoTH. Bsanmogelicrsya c Ba(OH)s, yKcycHad KucnoTa Morsia oOpa- 
30BaTb YKCYCHOKHCuIbIt Oapuli (pacTBopuM B Boye). Kpome Toro, B OapuToBLili 
MOrOTHTeb MOFIH MonasaTh Mapbl alleTabyeruga. Pearupys c Ba(OH)2, 
alleTableruy, MOr UpeppalllaTbcA B STHJIOBbIM CMUpPT WH ykKCyCHy}lO KHCJIOTY. 
TlocneqHAA JouKHa Oba aBaTb B MOFPIOTHTee BOAHOPaCTBOPHMy!0 COVJIb 
yKcycHokucsoro Sapna. BoljenaBuniica naokaMu STHIeH JON*KeH Obl CBOOOL- 
HO MIpOXOAMTb Yepes OapHTOBbIH MOrMOTHTeIb. SaTeM BO3AyX Moctynal B Ba 
MoceMOBATebHO coequHeHHBIX NormotuTena (IJ u IV) c 40% pacrTBopom ex: 
Koro HaTpua. B sTHx MOrmoTHUTeNAX 3aep2KUBaINCbh Mapbl alleTasbAerufa C 
oOpa30BaHHeM YKCYCHOKHCAOrO HaTpua uM aTHIOBOrO cmupTa. Tlappi nocuex- 
HerO BbIHOCHIMCb H3 MOMIOTHTeIA TOKOM BO3yxa. SaTeM BO3AyxX MocTyna 
B ckaiasHKu V u VI c XMOpuCTbIM KaJIbILMeM, KOTOPHIM MOToOWa Napbl BOpI. 
B crexisHHon Tpy6Ke V/J aanHon 60 cM, 3alOJIHEHHOH AKTHBUPOBaHHbIM CHVJIH- 
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Kareem (ACM-75 meu), 3aepxHBa/IMCb Mapbl CMMpTa. BosayxX, OUMLLeHHEIN 
B YKa3aHHBIX MOPIOTHTEIAX OT BCeX Tas00OPa3HbIX NPOAYKTOB AHSHEMEATCID- 
HOCTH IWIOJOB HM COepxKaBIMH TOJIbKO Tas ITHICH, MPOXOMA MOCMEAOBATebHO 
yepe3 normoTutemu V//I u [X, 3an0JHeHHble CMECbIO KOHICHTPHPOBaHHOU Cep- 


HOt KHCOTHI H ABYXPOMOBOKHCorO HaTpus. B 9sTHx MOrsoTHTeMAX STHICH 
OKHCIAICA JO yruleKHcoro rasa HW yKCyCHOH 


aC KHCJIOTHI. JlaHubie BelLeCTBa BHIHOCHJIHVCb TOKOM 


KosmuectBo sTHJeHa, BLILCTHB-  Rognyxa B NormoTuTemu X H XI c 40% pactBo- | 


MerOCH TOAGMH  TOMBROPOS. “= poM. eIKoro. HaTpa, YTMeKMCAOTarCBAsbiBaiacs 


cueT o6pa30BaHusl erO W3 BBeCH- 
Horo B MOLI STHOBoro cuupra SAeCb B BUC Na,CO3, a ykcycHad KHCIOTa— 


(cymMMapHo 3a Becb nepHox onbita) B QopMe yKcycHoKucuioro HaTpua. V3 norso- | 


THTeIA C CIKHMHATPOM BO3SAYX NOCTYUal B 


ose chaaae ooumsecTDe ,  BaKYYMHBIM Hacoc. BosMo?KHOCTb KOJIHYCCTBEH- 
cnupta B % stuaena ep Mr ua = HOTO pasflesIeHHA WapOB paWOakTMBHO"O CiMp- 


PR OnOe Ta oT rasa 3THIeCHa HaMH Oblia YCTAHOBJIeHa B 
CNeUHaIbHbIX OMbITax. Yuer yrvIeKHCJIOTHI, BbI- 
30,4 0,82 JeluBiuelica miosaMu B Mmpomecce UX co3spe- 
50,0 30 BaHHA, HU YIVIeKHCJIOTHI, OOpa3s0BaBluelcA 34 
92,8 2,09 cueT BBeJeCHHOTO B IWIOZb CnupTa, Ha MporTs- 

*KeHHH BCerO epHOfla OMblTa NpOv3sBoAHIH 3 
pasa (yepes 19 uac. OT MOMe€HTa NocTaHOBKH olbira, 3aTem uepes 46 uac. 
MB kKoHUe onbita, T. e. wepes 91 uac.), NpHyeM KaxfbI pas 
CTaBHIH HOBbIe orsoTuTemH c pacTBopom Ba(OH)s. B= onbite yuurTsi- 
BaJIH PpalHOaKTHBHOCTb STHX MOFIOTHTeNeH HW OOWee KOJIHYeECTBO BbIeeH- 
Hol miofqamu yruekucuoTbl. TlocsequHe YyUuTbIBaIH TyTeM B3BelUHBaHHs 
ocaqka BaCOs, o6pa30BaBlleroca 3a KaxKIbId H3 YyKa3aHHbIX OTPe3KOB Bpe- 
MeHu. OOpa6oTka MOJYYeHHEIX JaHHbIX MO3BOJIMIa ONPeAeHTb U3MeHEHHE UH- 
TCHCHBHOCTH BbIJeICHHA YIJICKMCJOTbI WH BbIABHTb J[MHAaMUKY TpeBpallleHus 
3THJIOBOTO CNHPTa B Mpollecce CO3peBaHHA MWIOAOB NoMUAOpoB. YuerT paluoak- 
THBHOCTH COjlepxKHMOrO MOTIOTHTeNeH, 3aepxKUBaBLUIUX YIIeKHCJIOTY, BOSHH- 
KaBIYy!0 3a CUe€T OKHCJICHHA STHIeCHA, NO3BOA BLIYHCJIMTb, KAKO€ KOJIMYCCTBO 
BBECHHOPO B IVIOAbI CHUpTa WWIO Ha OOpasoBanne dTHveHa. I loqcuer ocraTouHOL 
paHoaKTHBHOCTH B IWVIOJaX NOSBOJIAJ OMpeeIHTb KOJIMYeECTBO CIMPTa, MPpOuHO 
CBA38aBIerocd TKAaHAMH vwosoB. Kak ceqyer u3 puc. 2, yepes 46 yac. nocae 
BBEJeHHA CUMPTa WbIXaHHe MWIOJOB BO BCeX BapHaHTAax OMbITa pe3KO BO3SpacTao 


HM JOITO YepxKHBaOCb Ha BbICOKOM ypoBHe. V3 puc. 2 cmelyeT TakxKe, TO | 


YCHJICHHe JbIXAHHA IWIONOB ObWIO B H3BeECTHOH Mepe IIpAMO TponopwHoHasb- 
HO KOHI[CHTPpallHu MIpMMeHABWerocA pacTBOpa cnuptTa. 

V3 aHHbix, MpeCTaBJIeCHHbIX Ha PHC. 3, BUAHO, YTO HHTCHCHBHOCTb O6pa3o- 
BaHHA YIVICKHCJOTHI 3a CYeT Pa3sJIOARKCHHA HHbEWMPOBAHHOFO ZTUJOBOrO cmupTa 
BOspacTaeT C TOBBIMCHHEM KOHICHTpalluH MocseqHero. CmemkyeT OTMeTHTD, 
qTO HanOoulee AKTHBHOe Pa3sJOHKeHhe CNHPTA He COMPOBOXMaeTCA MOBbILIeEHHeEM 
MHTCHCHBHOCTH JbIXaHHA (puc. 2). HaoOopot, c NoBbIeHHeM HHTCHCHBHOCTH 
IbIXaHHA, WTO HaOMOMaeTCA B Haale COSpeBaHHA TWIONOB, NpeBpatenue cnup- 
Ta c oOpasoBaHHem CO; (pa KoHIenTpaun 30,4 uv 92,8%) pesko nagqaeT (TOsbKO 
B culyyae WpwMeHeHusA 50% pacTBopa cmupTa pa30x%KeHHe MocmeqHero mpo- 
OJUKaIO ~BO3spacTaTb). 

Kak BUHO 3 TaO. 1, BbINeIeHHe NIOJaMH STHIeHa, BOSHUKABIUerO B HHX H3 
HHbeCUMPOBaHHOLO CIMPTAa, NPOHCXOAUO C Pa3sJIMUHO HHTCHCHBHOCTHIO B 3aBH- 
CHMOCTH OT KOHIUeHTPpallHH BBeJeHHOrO B MIO cnupta. Bombwe Bcero 3Toro 
rasa BbIJeIHIOCb pH ynoTpeOmeHun 50% pacTBopa cnupTa, HeECKOAbKO MeHb- 
ule — pH ynorpe6menun 92,8%, 3HauNTeIbHO MeHbIUe — npu ynoTpe6meHuH 
30,4% . HanOonbiiad CTHMYJIAILNA COSpeBaHHA OTMeYaaCb B Cyyae MpHMeHe- 
Hua 50% crupta. Heckoubko 103%Ke, HO 8HAYHTEIbHO ObICTpee, UeM B KOHTPO- 
Je, COSPeIM NIOMbI, HHbeWMpoBaHHble 30,4% cnuptom. IlnogbI, B KOTOPBIX Obi 
BBeneH 92,8% CHUPT, CO3PeH HECKOMbKO T103%Ke MWIONOB KOHTpomA. Takum 
o6pa3som, NoJyYeHHbIe aHHble ABHJIHMCb HOBbIM NOATBepxKeHHeM paHee yCTaHoB- 
JICHHOH OMHHM H3 HaC 3AKOHOMEPHOCTH: CKOPOCTbh CO3PeBaHHA MIOOB Haxo- 
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AMTCA B MPAMOH 3aBHCHMOCTH OT HHTeHCHBHOCTH OOpa30BaHHA B STUX TWioMaXx 
sTuaena (°,”,°). 

Avamu3bl noKasatu (Ta61. 2), uTo HeECMOTPA Ha OobuIMe pa3smMuHA 
MCKAY BBOAMBUIMMHCA B MWIObI OSAMU CIMPTa, TKAaHH MWIOJOB MpOYHO CBA3bI- 


NS iss 


Sis 


C0, 6 me na tke nnobob sa 1 vat 
3 R 


19 46 Hf ya0. 
Puc. 2, Bausaune sTuM0Boro cnupTa Ha Puc. 3. MutencuByocTtb mpespalleHuad 9TH- 
[bIXAHHE TWIOLOB NOMMAOpOB OBOrO CHUPTa B NWOAax MOMUAOpoos (BbIe- 


meHue CO2 3a cuer cnupta) 


Bal 3TO BellleCTBO B CPpaBHHTeIbHO MaO pa3JHU4YaAIOWLHXCA KOJIN= 
yecTBax. OTHJIOBbIN CNHUPT, BBeJCHHbIM B MOLbI MOMMAOPOB B CTHMYJIMpyice 
UX AH T 3AM - : 
UL OPMO3ALIUX MO3ax, mperep Tee cee 
mepaeT ruyOokue mMmpeppalleHus, 
KoumuyecTBoO S8THJOBOrTO CNupTa, MpouHO CBA- 


COIMPOBO*RK]aroulecA o0pa30BaHHem 
3aBlerocaA MJIOMaMH NOMHAOPOB K KOHILY OMbiTa 
YIJVIEKHCJIOTbI WH STHJICHAa. 


Tlonyyennble WaHHble MOATBepx- ie auicense Ponte ase 
MatoT mpescrapienue, 4TO CTHMy- ee weroca nsionamu 
JIMpytoulee H TOPMOSALee MeicTBHE praise. 


ws B Mr Ha 100 mr B % OT BBe- 
XHMHUYeCCKHX COeCTIHHEHHH JOJIZKHO cyx. Bell. SEARONG 


ObITb CBA3AHO C BOBJeYCHHEM HX B 
o6meH BellecTs (14,1). 


IIpopeyeHHble UuCCIeIOBaHHA T0- 30,4 ee an 
H e- 50,0 ibe ’ 
Ka3bIBaloT TaK*Ke, 4TO MpOAyUMpy 928 1195 3°99 


MBI TWIOaMH ITHJICH, ABJIAIOUIMUCA 


BaxKHbIM (aKTOPOM eCTeCTBeHHOTO 
CO3peBaHHA IWIOJOB, MO%KeT BO3HHKAaTb H3 OOpasylollerocsA B MWOfaxX ITHJO- 


Boro cimupta. 


U omornu pactenuii um. K. A. Tumups3esa Iloctynuuio 
HCTHTyT (bu3H p Pine 
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PaxurTun, A. B. Kp ua10B, Koil. aipsa 6 8 4, Ane 116, Ne 54, 2.696 (1957). 
710.8. Pakutun, A.B. Kpyaro0s,_l. A. TapaKxauosa, JAH, 116, Ne 5, 
874 (1957). 18D. R. Buh letters en, C.)H. Wa nig, Nature, 179, Ne 4549) 
As (1957). 14 10. B. PaxuTuea, Yen. copp. 6uo., 36, B. 3, 289 (1958). SFO miBbe Drak 

kuTHH, Mcnomp3oBanHe CTHMyJATOPOB H repOulnfos B pactenuesoyctBe, M., 1957. 
OM 
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PH3HOJOTHA PACTEHHH 


H. B. MOCOJIOB u A. B. MAHOBA 


K BOMPOCY O POJIH MEPBAYHbIX HU BTOPHUHbIX KOPHEM 
B MMTAHHH KYKYPY3bI 


(IIpedemaeacno axademuxom A, JI. Kypcanoeeim 1 IV 1958) 


Bonpocy 0 3Ha4eHHH MepBHUHbIX H BTOPHYHBIX KOPHEeH B INMTaHHH pacTeHHl | 
MOCBALLEHO OO/bIOe KOJIMYeCTBO PaOOT, OAHAKO BbICKAa3bIBABIUUHeCA B HHX™ 
B3PIAbl JOBOJIbHO MpOTHBOpeyMBbI. B yacTHOCTH, O POI BOSAYIWHbIX KOpHeH | 
B MHTaHHH KyKypy3bl CylleCTBy!IOT MpAMO MpOTHBONOMOXKHbIe MHEHHA. OHH 
vccvlesopateu (') yTBepKaloT, YTO BO3AYWIHbIe KOPHH KyKypy3bl HMEIWT TOJIb- | 
KO OMOpHOe 3Ha4eHHe H He MpHHMMaloT yyacTHA B ee NHTaHHH. J[pyrue (°), Ha- 
oO6opoT, yTBepKMaloT, YTO NHTAHHeE KYKYPY3bl OCYLLECTBIAeTCA NOCpeCTBOM 
MMCHHO 3THX KOPHeH, TaK Kak NepBHYHble KOPHH OYeHb ObICTpO OTMHpalorT. 

OgHako HH C OJHHM H3 3THX MHECHHH HeJIE3A MNOMHOCTbIO COrIaCHTLCA. 
B noceqHee BpeMA PANOM HCCeLOBaHHH YCTaHOBJIeCHO, 4YTO BTOPHYHbIe KOPHK 
Ha OMpesleJIeHHbIX (ba3aX Pa3BHTHA H pocTa KyKYyPy3bl HrpaloT CyULeCTBeHHYIO 
pOuIb B WHTaHHH pacteHuii (> °). C Apyroli CTOPOHbI, HMeIOTCA JaHHble, rPOBOpAUHe 
O TOM, TO N€pBHUHbIe KOPHH BO MHOFHX CJly4aAxX OCTAIOTCA JO KOHMa 2KH3HH pa- 
CTeHHH H HrpaloT GoMbLUIyIO POJIb B CO3LaHHH ypoxaes (* °), ocobeHHO B 3acyll- 
JIMBbIX paHoHax. 

Vi3BecTHO, 4TO YHCJIO NeEPBHYHbIX KOpHelH Ooslee HIM MeHee NOCTOAHHO, YHCJIO 
2K BTOPHYHbIX NOMBEP2XKeHO CHJIbHbIM KOeOaHHAM. BropHuHble KOPHH pacno- 
JIOX%KeHbI OIH3KO K MOBEPXHOCTH NOUBbI, NMOITOMY HX Ppa3sBuTHe B Gobel cTe-— 
NeHH OMpeeAeTCA YCJIOBHAMH YBJaxKHeCHHA BepxXHero con NouBbl. HepexKo 
oOpa30BaHHe BTOPHYHbIX KOPHeH MpeKpallaeTCA W3-3a BbICbIXaHHA OKPY*Kaloulel 
WX MOUBBI, H TOPa OHM OCTAIOTCA B HELOPa3BHTOM CocTOAHMH. B Takux cyyaAx 
OCHOBHaA POJIb B MHTAHMH PacTeHHMH NaaeT Ha NEPBHYHbIe KOPHH. Takum oOpa- 
30M, B CBA3H C OCOOEHHOCTAMH BOAHOFO MH MMTATEAbHOTO PEXKMMA B Pa3s/IMUHbIX 
NOUBCHHO-KJIMMaTHYCCKHX 30HAX Pa3BHTHeE KOPHeEBOH CHCTeMbI MpoTeKaeT HEO- 
auHakoso. IIpn OnaronpusATHbIX ycnOBHAX BOAHOTO HM MMTaTeMbHOTO pexkHMa 
OCHOBHaA POJIb B NHTAHMM KyKyPy3bl OyeT MpHHayexKaTb BTOPHYHOM KOpHe- 
BOH CHCTeME, a IPH OTHOCHTeIbHO Cyxoli Noroyqe — nepBnyunoli. OnHaKo HanGosee 
BbICOKHe ypoxKan B OObINMHCTBE CyuaeB ChOpMUPyIOTCA MpH xOpowo pa3BH- 
TbIX KaK Nl€pBMYHOH, TaK H BTOPHYHOH KOPHEBbIX CHCTeMax. DTO CBA3aHO He 
TOJIbKO C TEM, YTO XOPOINO Pa3BUTaA KOPHeBaA CuCcTema Cnoco6Ha B Oomblieli 
CTeleHH OOecneunTh HaN3eMHYIO MaCCy PacTeHHA BOOM H MHHEPaIbHBIMH Belle- 
CTBaMH, HOH CTEM, YTO MPH 9TOM MpONCXOHT H Oovlee MOMHOe CHAaO*KeHHE pacrTe- 
HH MHOTHMH CJIOXKHBIMH NPOAYKTaMU, OOPasyIOULMMHCA B KOPHAX B pesyvibTaTe 
oOmenHa BellectB (81°), 

Tlonagqaa B OlaronpHATHBIe ycnoBNA BHeMHeli cpequl, BTOPHUHbIe KOPHH 
OLICTpO OTpacTaloT HM NMOKPbIBaIOTCA MCAKHMM BOJIOCKaMH, B pesyubTaTe vero 
OHM MIpeBpalllaioTcA B HOPMAaJIbHO (YHKUMOHUPyrollMe KOpHH. Opnako crenenp 
NOPIOULCHHA BTOPHYHBIMH KOPHAMH MMHepaJbHbIX Coe 43 MOUBLI, NO CpaBHe- 
HHO C M€PBHUHBIMH, OCTAeTCA elle He BLIACHeCHHONM. C WesIbIO BLITCHeEHHA 3Haue- 
HUA ME€PBHYHbIX MH BTOPHYHbIX KOPHeH B CHAOMKeHHH PacTeHHii NHTATebHLIMU 


FeukeCTBaMH MbIl MPOBeJIH HCCeqOBaHNA c KyKypy3oli. IIpu nomomn panno- 
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| 


HeBylo cucTemy, 


akTHBHOrO (bocdopa Sblio MpocyiexkKeHO Noromenue tocbopa pa3M4HbIMH KOpe 


HAMH. 


Onbit MPOBOMHICA MO Me€TOAY H30JIMPOBaHHOro NHTAaHHA Me€PBHYHbIX HW BTOPHY- 
HbIX KOPHeH B BOJHbIX KyJIbTypax Ha cmecu Kuona. Kykypys3a BbLIpaulHBaJlaCb 


B XKeECTAHBIX Cocyyax. BuewHnit 
cocy BMelia 5,01 pacTBopa, 
BHyTpeHHHH 2a. ITlutrarenbuaa 
CMeCb HaxOJHlaCcb BO BHELUHeM 
cocyJle, BO BHYTpeHHeM — JUucTHAI- 
JIMpOBaHHad Boda. Kykypy3a BbI- 
pallnBalacbh Ha BOJOMpPOBOAHOH 
Bowe C HeOOJIbUIHM O6aBseHHeM 
MHTATeIbHbIX BELLECTB JO OOpa- 
3OBaHHA =BTOPHYHOH KOpHeBoli 
CHCTeMbI, locvle “ero OHA Nepeca- 
XKHBaaCb B COCYJIbI MO COOTBET- 
cTByrouleH cxeme. IIpu 9Tom Goub- 
Waa YaCTb BIOPHYHbIX KOPHeH, 
KOTOpad He MOMIa BMeLLaTECA B 
cocy, yaianacb. [lutatenbybili 
pacTBOp BO BHelIHeM CocyJe H Boa 
BO BHYTPCHH€M MeHAJIHCb Yepe3 
Kaxyble 10 qHeH. [loce Toro Kak 
pacTeHHA XOpOlWo pa3BHJIH KoOp- 
B NHMTAaTeJIbHYIO 
cmecb Kxona BO BHelWHHH cocyy 
OblJI BHEC€H PalhOaKTHBHbIM (poc- 


ReavOnn ana 
Coflepanne cocopa B JHCTbAX KyKypy3bl 


z Conepxx. P2O,, 
=) % 
a 
BapuauTpl onbita ia a i 
Eg 
s=3 = & 
i= 
22S. eoaee 
: 
Bea KopHeras cucTema Ha 
cmecH Kuona c P82 5075 | 0,82 | 0,49 
TleppuuHan KOpHeBas cHCc- 
TemMa Ha cmecu Kuona 
c F8?, sropHuHad — na 
Bose 972 | 0,40 | 0,20 
Brcopuwunas KOpHeBas CHC- 
TemMa Ha cmecu Kuona 
c P82, neppHuHad — Ha 
Bose ee Os4omteOn. 23 
To 2Ke, HO BTOpHuHaA Kop- 
HeBad CHCTeMa He HMevia 
175 _ -- 


KOPHeBbIX BOJIOCKOB 


op B KomuuectBe 21,4 » Cu na cocya. Onpesenenve akTuBHocTu P* nposogu- 
JIOCb B WHCTbAX (Tab. 1). Cozep»aHHe pasvoakTHBHOrO ocdopa onpexens- 


Ta Ovi nia 2 


Cofepxkanne cbocthopa B HCTbAX 
KYKY Py3bl 


AKTUPH. 

HMn/MHH 

Ha 10 mr 
3O0JIbI 


BapuauTbl Onbita 


IJeppuynble KOpHu Ha cmecH 
Kuona c P*?, Bropuu- 
Hble KOPHH yflaJieHbl 

Bropuunpie KOpHH Ha CMe- 
cu Kuona c P%? (cubHo 
PasBHTbl), NepBuYHbIe 
KOpHH yylaJieHbl 

Bea KopHepaA cHcTema 
yanena (BO Bpems npo- 
BeeCHHA OMbiTa BTOPHU- 
HbI€e KCPHH CTaJIH OO6pa- 
3OBbIBaTbCA, HO elle He 
HMeJIH M@J/KHX BOJIOCKOB) 


1760 


5680 


488 


JIOCb B HaBecke 30/IbI B 10 mr, a MpoleHT- 
Hoe comepxaHHe P.O; B wHCTbAX H CTeO- 
ax — lo metony Jlopenua — Iecepa. 

M3 qanHHpix Ta61. | MoxKHO BHUJeTb, YTO 
BbIKJIOUCHHE NepBHYHOH HJIH BTOPHYHOL 
KOPHeBOH CHCTeMbI H3 NHTaTeIbHOH Cpesbl 
BelleT K Pe3KOMY CHH2KeHHIO MOCTYMIeCHHA 
cboctbopa B pacteHHe. OO STOM MOXHO Ccy- 
JMTb KAK 110 AKTHBHOCTH NOCTYMIeHHA pa- 
MOaKkTHBHOrO tbocdopa B pacTeHHe, Tak U 
lo o6ulemy cofepxKaHHio P,O; B JIMCTbAX 
Hu cTeOax KyKypy3bl. B pe3ysibTate 3a- 
MeJJICHHOTO MOCTYMJICHHA MHHepaJIbHbIxX 
come pocT KYyKypy3bl 3ajlep2xKuBaJIcA. 
Kak BugaHO H3 pure. |, Bcocyze J, B Ko- 
TOPOM H TlepBHUHbIe H BTOPHUHbI€ KOPHH 
HaXOJMWJIHCb Ha MHTAaTeJIbHOH CMeECH, Nouy- 
YeHbI Hausyyullee pasBHTHe WH PpocT KykKy- 
pysb. IIpH H3s01HpoBaHuu BTOPHUHBIX 
(cocyy 2) uM NepBHYHbIX (cocyA 3) KopHeli 
M3 NHTATeIbHOrO PacTBOpa PocT KykKypy- 
3bl 3aMeJWIAeTCA. 


HanGomee 3ameTHoe oTCTaBaHNe B pocTe pacTeHHii ObWIO B TpeTbeM cocy/e, 
B KOTOPOM BTOPHUHbIe KOPHH HaXxOAMNCb Ha HUTAaTeJIbHOH CMeCH, a NepBHUHbIe 
Ha Boge. Bouee CusbHad 3aep2kKa B PpocTe KyKyPy3bl STOTO BapHaHTa BbIsBaHA, 
OUeBHIHO, TEM, UTO MbI YaHIH OobIWWy!O YaCTh BTOPHYHbIX KOPHEH MpH Nepe- 
cake KYKypy3bl Ha NHTaTesbHy!O CMcCb MO CXeMe OIIBITA. 

V3 panHpix Ta61. | MO%KHO TaK2Ke BHJETb, YTO MePBUYHbIeC H BTOPUHBIe KOp- 


HU KYKyPY3bI B MepHos ONbiTa O6aaH NOTH OMMHAKOBOH CMocoOHOCTbIO Mo0- 
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ruiowarb (poctbop v3 MHTaTebHOrO pacTBopa.jlIpH sTOM BTOPHUHbIe KOPHH, JIH- 
WICHHbIe M@JIKHX BOJIOCKOB, Pe3KO CHH3HJIM CHOCOOHOCTh NoOrioulaTb cocdop. 
OSror *akT elle pas MOATBeEP2XAaeT, YTO MOPIOWLeHHE MHHEPaJIbHbIX COeH U3 
MOYBCHHOFO pacTBOpa MPOHCXOAUMT TlaBHbIM OOpasoM NocpescCTBOM OOpa3yto- 
UMXCH Ha KOPHeBbIX CHCTeMaX M@JIKHX BOJIOCKOB (‘). 

SuaveHHe MepBHUHbIX HM BTOPHYHLIX KOPHeH B MHTAaHHH KyKypy3bl HaMu 
ObwIO MpocmexKeHO HB JPyFoM OMbITe B BOAHBIX KyJIbTypaxX Ha cmecu Kuona 
B TlepHoy WBeTeHuaA (cM. TaOu. 2). 

V3 qaHHbix Ta6. 2 MOX%KHO BHeTb, YTO HHTCHCHBHOCTH NOMIOULeHHA payHo- 
aKTHBHOLO (pocdopa NepBHYHBIMH HM BTOPHYHKIMH KOPHAMH KYKYPY3bI B MepHoy 
IIBETCHHA Oba Pe3KO Pa3JIMUHOH, XOTHA PaCTeHHA MO CBOeMY Pa3BHTHIO B 9TOT 


Puce. 1 Puc. 2 


mepHoy, OblvIH OMHAKOBbIMH. B 9sTom vlerKO yOeqHTbCA H3 puc. 2, Ha KOTOPOM 
cocy / OTHOCHTCH K BapHaHTy C yJaJIeHHeM BTOPHYHbIX KOPHeH, cocy, 2 — 
C ylavleHveM TlepBHUHbIX KOPpHeH HM Cocyy, 8 — K BapHaHTy C yJasleHHemM BCeli 
KOPHeBOH CHCTeMBI. 

BropHuHble KOPHH MOFiOWaIH paWOakTHBHbIN Cocdop B OObINHX KOJIH- 
yecTBax, 4eM TepBHYHbIe KOPHH. Kak u3BeCTHO, NepBHYHaA KOPHeBad CHCTemMa 
K TlepHosly UBeTeHHA KYKYPY3bI B 3HAYHTEIbHOH CTeMeHH YTPpauHBaeT CBOHO CHO- 
COOHOCTb BOCIIPHHHMAaTb MMTATeIbHbIe BEWLECTBA H3 BHeEWIHeH cpezbl. Hao6opor, 
BTOPHUHbIe KOPHH KYKYPY3bl K STOMY BPeMeHH MPH OarOMmpHATHbIX BHeLWIHAX 
yCNOBHAX NOCTHTaloT CBOerO MaKCHMaJIbHOrO pa3sBuTHuA. EcrecTBeHHO, 4TO MMTAa- 
HHe KYKYPY3bI B 9TOT NepHOA MPOHCXOAUT B OCHOBHOM Yepe3 BTOPHYHY1O KOPHe- 
Bylo cuctemy. B pesyJbTaTe 3TOrO, Kak BUAHO M3 TaOu 2, B HallleM oMbITe NocTy- 
MIeHHe payMoakTHBHOrO (pocdopa M0 BTOPHYHbIM KOPHAM OblIO Oouee 4eM B TPH 
pa3a BbILWe, YeM No TepBuuHbIM. Uro cHaOxKeHHe pacTeHHH MHHepa/bHBIMH JuIe- 
MeHTaMH TIHTAHHA Ha 9TOM (hase HaXOQHTCA B UpAMOH 3aBHCHMOCTH OT 4NCwIa 
BTOPHYHBIX KOPHeH, OblIO Takxe OTMeYeHO B paOoTte UnpuKosa (°). 

Us raOn. 2 uw puc. 2 MOX%*KHO BUeTb, YTO yaleHHe KOpHeli y KyKypy3bl 
(cocy 2) IpHBOAHT K 3aj/epxkKe HM MpekpallleHHio pocTa BereTaTHBHOH MaccHl, 
MpH4eM Pe3KO CHMKaeTCA NocTymMeHue (pocdopa. OHakoO HeCMOTPS Ha CHIbHOe 
YMeHbINeHHe MOPIOULeHHA MMHepaJIbHbIX CO/IeH H3 MMTATebHOrO pacTBOpa, pa- 
CTeHHe He MpOABMIO HHKaKHX BHEWIHUX MPH3HaKOB CTpalaHUA, pasBUBaJIOCb 
BHOJIHe HOPMaJIbHO H BbIOPOCHIO MeTeKy HapaBHe C ApyruMH pacTeHusamn. 
HopMasbHoe pa3sBuTHe KyKypy3bl 6e3 KOPHEBO CHCTeMbI TOBOPHT O TOM, UTO 
XOTA MOTIOWEHHe MMHEePaJIbHbIX COeH H3 MHTaTeIbHOrO pacTBopa HM ObWIO B 
9TOM CJIy¥ae Pe3KO CHMKCHO, OMHAKO OHO ObwWIO AOCTATOUHIM AIA NMTAaHNA Ky- 
Kypysbl. Tako cbakr ormeyasica uw B paOoTtax Uaiinaxana (!), 3amepxKa Ke 
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B pocTe KyKypy3bl Oblla, NO-BHAHMOMY, BbI3BaHa OTCYTCTBHeM Tex OpraHuye- 
CKHX BelleCTB, KOTOPble CHHTE3HPy!OTCA B KOPHAX M 3aTeM NOCTyMaIoT B Hal- 
3eMHble Opraubl pactrenult (8, 1, 1%), 

Bo BpeMA NpoBeeHHA ONbITa y pacTeHUli, MHICHHbIX KOPHeBOH CHCTeMBI, 
ObIIO OTMEYCHO OOHJIbHOE BbIZeeHve MaCOKH B PaCTEOP, KOTOPOe MpeKpaTUJOcb 
TOJbKO Noce TOrO, KaK OOpa3s0BaNCb HOBbIe KOPHU y TpeTbero y3ua. OHako 
3TH KOPHH, NOABMBIUHECA B Nepvod BbIOpacbiIBaHHA MeTeJIKM, He MOTI OKa3aTb 
BJIMAHMA Ha POCT BereTaTHBHOM MaCCbI, NOCKOJIbKY KYKypy3a Mepelluia yxKe 
K (OPMHPOBaHHIO PeMPOAYKTHBHBIX OpraHos. 


Bcecorw3Hbli Hay4HO-HCCeLOBaTebCKHI Tloctynusio 
HHCTHTyYT yloOpenul wu arpomoupopesenna 21 Il 1958 
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PH3IHOJIOTH A 


3. B. JEHKCOBA 


BJIMAHME CJIOBECHbIX HHCTPYKUMM HA CJIEQOBbIE PEAKIMUM 
AETEMW JOWIKOJIbHOrO BOSPACTA 


(ITpedcmaeaeno axademuxom JI, A. Op6eau 4 IV 1958) 


IIpu uccmeqoBaHHi BJIMAHHA (PaKTOPOB BHELWIHeH CpeAbl Ha MpoTeKaHue CJle- 
AOBbIX MpoweccoB B Kope OobWMX MOJyWapHi roJIOBHOrO Mo3sra peOeHKa OCO- 
60e BHHMaHHe JOJUKHO ObITb yJleMeHO H3YYeHHIO CJIOBeCHbIX  BO3eMCTBHH. 

B Hwacrosmlel padoTe Oblia mocTaBjleHa 3afaya — HMCCIeOBaTb H3MeHeCHHA, 
BbISbIBACMbIeC B CJIENOBbIX MpolleccaxX MeHCTB!.eM CJIOBECHbIX HHCTPyKIUHH. 

B ycloBuxAx ecTeCTBeHHOFO CyUleCTBOBaHHA OpraHH3Ma C/1eqOB0e BO3OyxKJe- 
HHe ABJIAeCTCH pe3yJIbTaTOM KOMIWI€KCHOFO BO3eHCTBUA, HOO sOOO MmpezmMer 
BHelWHero MHpa MpescTaBAeT COOOH COBOKYNHOCTb pa3JIHYHbIX KayecTB — 
pa3aqpaxuTeneH. YuuTbiBad 9TO OOCTOATeIbCTBO, Mbl H3yUaJIH CJIeEOBbIe Mpo- 
Weccbl, OOyCOBJIEHHbIe JeHCTBHEM OAHOBPeMCHHbIX KOMMJICKCHDIX (MpeMeTHBbIX) 
pa3sqpakuTeneH. B KayecTBe MpeAMeTHbIX pasqpaxuTeleH Obl HCNOJIb30BaHbl 
MJIOCKOCTHbIe reomeTpHueckHe (bury phi, (POpMa HW UBeET KOTOPbIX PaCCMATPHBaJIHCb 
KaK KOMMOHEHTbI aHHbIX KOMIVICKCOB pa3AparxKHTeeH; OTBETHOH peakluel culy- 
*KHa H300Pa3HTeIbHaA JeATEIbHOCTb peOeHKa. 

Metoyuka HccuIeqOBaHHA CIeqOBOrO AeHcTBUA («3aneyaTeBaeMOCTH») Mmpey- 
MeTHBIX pa3paxKuTeleH COCTOAJIa B TOM, 4TO HCMbITyeMOMy Mpedaramocb 
«3aNOMHHTb» OMpeeIeHHy!O reoMeTpHyeckyto (Purypy, KOTOPyto OH, Yepes H3Be- 
CTHbIH HHTepBasl BpeMeHH (Yepes 30 CeK.) NOI2KeH Obl H306pa3uTb Ha Gymare. 
Jina 3apHcoBKH TreomMeTpHyecKkHX (buryp CJyxXHJIH UBeTHbIe KapaHyawu. B 
MPOTOKOJIbHbIX 3aMHCAX PUKCHPOBAJIMCb BCE BbICKA3bIBAHHA, BOSHHKAIOWINe y 
HCIbITYeMBIX B MIpOWecce BbINOJIHEHHA IKCNEPHMeHTAIbHOFO 3aaHHa. 

Pa6ota Oblwia MpoBeqeHa Ha JeTAX 3—7 ser. 


Ta6Oauna 4 
Kona A., 5 a. 4 mec. TIpotoxonm 17 XI 1953 r. 


H306paxenne 


Caenosaa 
npeyMeta Peuepan peakuHa 


IIpeqbaBanembi o6pasey lay3a, ceK. 
Cunuit KBanpat 30 Keanrpii* pllokaxkuTe KyOuHK* 
Cunuit Kpyr 30 IlpaBuwbHo a 
SevleHblii TpeyrouIbHHK 30 Cunnit »llokaxute Ty* 
Kpacupit Kpanpat 30 IlpaBusabHo _ 
DKeuTbiit TpeyroubHuK 30 Cunnit » KaKuM I1BeTOM Ta? * 


* Waa yno6ctaa uteHuA MpoToKos0B (3eCcb MB Apyrux Ta6auLax) B rpade 
»1306paxkenne mpenmeta* copa ,Kpacupili*, ,Cunuii*, ,oemeHbt*, , Kem prité 
MPHMEHAIOTCA TOJIbi.0 LIA CyYaeB HeadeKBaTHOH nepewayn WBeTa TeoMerpHyecKHX 
(buryp; amekBaTHan nepeqaya uBera O6o%HayeHa cnoROM ,[IpaBnbHo* (He2aBH- 
CHMO OT CTEMCHH COBePINeHCTBA M30ApasHTeJIbHOH MeATeMbHOCTH UcMbITVeMbIX). 
Haspanne cbopmbl reomerpHyeckux buryp: ,TpeyroubHUK, »KBagpat*, ,Kpyré — 
NPHBOMMTCA JIMUIb B CJlyyae HealekBaTHO mepeqayd ManHoro Npu3naka npen- 
Meta (T. €. Korma B M306pasuTebHOA eATeMbHOCTH peOeHKa HaGmoRaIoTCA 
M3M€HCHHA B Mepefaye copmbl npeymera). 
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Hicceqopanuve cileqoBoro jelicrBHA mpeyqMerHBIX pa3sqpaxkuTeeH OOHapy- 
*KUJIO, B YCIOBHAX HallMX ONbITOB, OTHOCHTEJIbHO OOJIbINYy10 «3a NeuaTJICBaeMOCTb» 
MpH3Haka (opMbl MO CpaBHeHHIO C IBeTOM mpegmeta (Ta6u. 1). OTH WaHHble 
COOTBETCTBYIOT PaHee YyCTaHOBJICHHOMY (bakKTy O HeOJMHAKOBOH 3HaAYMMOCTH 
OTCJIBHBIX KOMNOHCHTOB IPCAMeTHbIX PasAparxkuTesel NIA OMpeseeHuA OTBET- 
HbIX peakiMH JeTeH JOWIKOJIbHOrO Bospacta (').B cBa3v C HEOAHHAKOBOL CTeMeHbIO 

«3aleYaTJICEBAeCMOCTH» OTACJIbHbIX IIPH3HAKOB 

Ta6auua 2 reOMeTPHYeCKHX CUryp MpeAcTaBJIAIOCb HHTe- 

TIpumerenne caosecuoii uuctpykuun, PCCHbIM BbIACHHTb BJIHAHHe CIOBeCHOM HHCT- 
yCHJIMBalouleH 3Ha¥eHHe WBeTa Mpey- PYKIUMH, YCHJIHBalOlleH 3HaueHHE MNpv3Haka 


Meta wBeTa Ha COXpaHeHHe cyleqOBoro elcTBHA 

Ten eee TIPCMeTHBIX pa3sAparkuTenen. YcuseHue 3Ha- 

Boapact> |u| :C*«CMCHIL_, WBA TIPE AMeTa-—focTUranock—NnyTem 

neveti ce Bete TIPHM€HeHHA HHCTpyKWMH: «Hapncyl Takum 

2*Ke KapaHjawloM (I[BeTOM), KaK 93Ta»; HHCT- 

Taare . PYKUMA CoueTaach C MpelbABeHHeM TOU 
eines eal 33,3 WIM HHO reomeTpHyeckou cburypbl. 

5a.1M.—6a.| 72.8 Tr, Ta6. 2 usasiocTpupyeT 3HayeHHe ykKa- 

6a.4mM.—7 a.) 82 18 3aHHOH CJIOBeCHOH MHCTPpyKUMH Wis ycnue- 


HHA CJleqOBOrO eHCTBUA MpeqMeTa B H30- 
Opa3uTesJIbHOH JeCATeILHOCTH Je TeH-JLOLIKOJIb- 
HHKOB Pa3HbIX BO3PaCTHbIX rpynn. JlaHHble, MpHBeeHHbIe B Tad. 2, MOKAa3bI- 
BaloT, TO NMOMepe YBeJIHYCHHA BO3PacTa UCMbITYeMbIX (B Mpewemax usyyaemon 
HaMU 30HbI) MOBbIMAeTCA 3HaYeHHe COBeCHOM MHCTPyKUMH WIA «3areuaTeBa- 
€MOCTH» (H3HOJIOFHYeCKH Ci1aOblIX KOMMOHEHTOB Mpe/MeTHbIX pa3qpaxKuTeven. 


TaOauua 3 
Cepexa C., 4 r. 2 m. IIporoxon 13 XII 1955 r. 


Cure nospan H30€parkenue 
Tipeqbapaaembli o6pasen, a P Peuepan peakuun 


nmay3sa, ceK. npegzmeta 
Cunult TpeyrouIbHHk 30 Kpacunllt — 
Cunnit Kpyr 30 SeueHbiit »Kpy2KoK Obit“ 
PKeatpii KBappaT + cuo- 

BeCHad HHCTPYKUHA 30 T]paBHstbHo » KEITH Obi" 
Kpacupit Kpyr 30 Cunnit - 
SevleHbI KBapaT 30 DKeult pit »Ky6uk OyzeT* 


BospacTuble pa3vIWuHA B 3HaveHHH pa3QpaxkuTesel BTOpoH CHrHasIbHOu 
CHCTeMbI OOHAPyXKMJIMCb TakKe H B BHe (pakTa yBeJIMYCHN A QVIMTeJIbHOCTH [eH- 
CTBHA C/IOBECHbIX HHCTpyKUMi. IIpu padote c AeTbMH 3—5 eT NOMOP*KUTEbHOe 
IeHCTBHe CJIOBeECHOM HHCTPYKUMH MOXKHO OblIO OTMETHTb B OCHOBHOM JIHLIb B 
MOMEHT ee MpHMeHeHHA (TAO. 3), B TO BPeMA KaK JIA MeTeH CTaplwMXx BospacT- 
HbIX TPyMM OMHOKPaTHOe MPHMeHeHHe HHCTPYKUMM OKAa3bIBaIOCb NOCTATOUHbIM 
JIA COXPaHeHHA ee NOJOXRUTeMbHOrO AeHCTBUA B TeYeHHe Bcero ONbITHOTO AHA 


(ra6. 4). 
Ta6OmuHua 4 


YOpa C., 5 a. 10 m. Tpotoxom 6 XII 1955 r. 


Canemosaa HM306paxenne Peyeraar 
Mpeaparanempit o6pasen, maysa, cek ny eameta peakuHa 


Se eee 


Cunul TpeyrouIbHuK 30 SeuICH BI == 
Ket Kpyr 30 Kpacubiit _ 
Sesenbili KBaspaT + cz0- 

BecHan HHCTpyKUMA 30 Ilpaspu.tbHo — 
K pacupiii_ Kpyr 30 IpapntbHo — 
Cuuni TpeyrovibHuk 30 TlpaBiuibHo — 
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B pxAwe CJLy4aeB yCHJIeHHe 3HaveHHA (pH3HOJIOrHYeCKH culaOblX KOMMOHEHTOB 


IpeAMeETHBIX pa3sipaxuTenel IMyTeM MPHMe€HeHHA CJIOBCCHBIX HHCTPyKUHH CO- | 
IIPOBOXKLaslOcb HapylwleHHeM aeKBaTHOH PpeaKI{HH Ha CHJIbHbIC KOMNOHCHTBI MPH~— 


o 


MeHACMBIX KOMIVI€KCOB pa3ipaxkenui. Ta61. 5 nuocTpupyeT cayyaH «MaCKH- 


pOBaHHA» 3HaYeHHA MpHsHaka (POPpMbI IPH OMHOBPCMCHHOM TIOABCHHH AaXCK- 
BaTHOH peakWWH Ha UBeT Npesmera, HaOm0LaBWIMHCA B U300pa3HTeJIbHOH exA- 
T@JIbHOCTH peOCHKa B pesyJIbTaTe CJIOBeCHOTO BO3SCHCTBHA. 


WAG wai) 4) 


Mapuna E., 4 r. 14 m. IIpotoxon 6 XII 1959 r. 


Crenopaa M306paxenue Peueran 
Tipeqeassnembilt o€paset, maysa, ceK. | mipeyiMeta peakiHa 
)Keatpiit Tp2yro/IbHuk 30 Cunuit — 
Kpacubili kBagpaT 30 Kear elit — 
SeweHbiit Kpyr 30 Keatpli — 
CuHuit TpeyrouIbHuK + cs10- 

BeCcHand HHCTPyKUHA 30 Cunuit KBaypat _ 
Kpacuplli Kpyr 30 Ilpanuaibuo — 
SesieHbIlt KBaLpaT 30 I]papuabHo — 
DKeaTblit TpeyrovIbHHK 30 IlpaBusibHo a 


Ta6anuna 6 
Cepexa M., 5 a. 5 Mm. IIpotoxon 23 XI 1955 r. 


P Cunenonaa Hs306paxkenne Peuepas 
Ilpeazbapanembli KBagqpatT mayea, CeK. | npemmera peakiua 
Cunuii KBaapat a peered ae 
)Kearpii Tp2yroubHUK poe aa 
Cunui Kpyr + cJloBecHaa 
HHCTpyKUMA 30 IIpasnabno -- 
SeeHbIli KBapaT BS Semenbili Kpyr a 
DKeatpii TpeyrouibHHuk PKeantbili Kpyr, 3a- 7 
TeM [1paBHJIbHO 
Cunnit KBaypaT 30 Senenbiii, 3aTeM = 
lpaBuJIbHO 
Kpacubiii TpeyroubHHk 30 IlpapiibHo = 


Ta6n. 6 yKasbiBaeT Ha TO OOCTOATEIbCTBO, YTO CIOBECHOe AKILeHTHPOBaHHe 
IIpH3HaKa IBeTa CBA3AHO C H3MCHEHHEM HHAYKUMOHHBIX OTHOIeHHH B COOTBeT- 
CTBYIOWMX «MYHKTaX» KOPbI Oo/bUIMX Nowywapul. TlonepemenHoe «macKupo- 
BaHHe» 3HaYeHHA (OpMbI H WBeTa IpeMeTa, OTMeYABILeeCA B OTBETHOH JeATeIb- 
HOCTH peOeHKa Mocyle MPpHMeHeHHA CIOBeCHOM MHCTpyKUMH, CBU eTebCTBYeT 
0 OopbOe HHAYKUMOHHBIX MpOleccoB B KOPKOBbIX «IyHKTAaX» OTJ@JIbHbIX KOMIO- 
HeHTOB IIPCMeTHBIX pa3AparkuTeveli. 

Mb cunTaeM HeEOOXOJHMBIM MOAYepKHYTb TOT (bakT, YTO CJIOBeECHOe aKILeH- 
THPOBaHHe MepBOCHTHAIbHbIX Pas{paxkHTeeli MOXKET KOPCHHbIM OOPa30M H3Me- 
HHTb OTHOLWCHHA MEK Ly OTeJIbHbIMH KOMIIOHCHTAMH OJHOBPeMeHHOLO KOMIWICKC- 
HOrO (MpefMeTHOrO) pa3sqpaxkuTes. 

Hi30xKeHHble BbIIMe JaHHble yKa3bIBalOT Ha OMpesesieHHy!0 3aBHCHMOCTb 
C€QOBbIX MPOWeCCoB OT JeHCTBUA paspaxkuTeleH BTOpol CHrHaJIbHOH CHCTeMbI, 
4TO, KaK HaM KaxKeTCA, JOJUKHO ObITh YYTEHO B MpaKkTHKe JOWKOMbHOH Neqaro- 
rHKH. 

Bouspoye. 1. Jeicrsue paszpaxnteneli BTOPOH CHTHaJIbHOH CHCTeMbI 
(CJIOBECHBIX HHCTPyKWHli) O6yCOBIHBaeT V3BeCTHbIE N3MeHeEHUA CJIEOBBIX 
MPoueccoB, MOBbIMAaA aeCKBaTHOCTb OTBETHBIX PeaKUMH, HCMbITYeMbIX B OTHOLIE- 
HHH akIeCHTHPOBaHHOrO B HHCTPYKUMH Mpv3Haka Mpeymera. 
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2. YcusieHHe 3HaveHHA ONHOFO M3 MpH3HaKOB Mpesmeta MyTeM MpHMeHeHHA 
CJIOBECHBIX HHCTPyYKUMH B pxAe culyyaeB COMpoBOxwKAaeTCA HapylWleHHeM ajeK- 
BaTHOH peaKIMH B OTHOUWICHHH JAPyrHX KOMMOHEHTOB TIPe/{MeTHbIX pa3parku- 
Teen. 

3. HapywieHua, BOSHUKAIOILHe B CJICNOBbIX PeaKIUMAX HCMbITYeMbIX B Pe3YJIb- 
TaTe IIPHMCHeHHA CJIOBCCHBIX HHCTPYKUHH, HMeIOT B CBOeH OCHOBeE MeXaHH3M 
WHJLYKUHOHHBIX OTHOIICHHH. 

4, SHauenne pa3ipaxkutTenel BTOpolt CHrHaIbHOM CHCTeMbI B ONpedeleHHH 
3(PPeKTOB CJIENOBbIX PeaKIMH JleTeH JOMWIKOJIbHOTO BO3pacTa MOBbILWaeTCA M0 
Mepe YBeJIHYeHHA BO3pacTa HCMbITYeMbIX. 


VWuctutTyT 9 3BOJIOWMOHHOM dusnosorun Tloctyimio 


um. VW. M. Ceyenosa Dalal os) 
Axkajlemun HayK CCCP 


HMTMPOBAHHAS JINTEPATYPA 
13. B. Tenucosa, Mss. Axag. mex. Hayk PC®CP, B. 75, 189 (1955). 
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Jlokxazagn Akagemun wayrk CCCP 
1958, Tom 121, N 2 


IMBPHOJIOTHA 


K. T. FASAPAH 


JETEHEPALLMA ME3SOHE®@POCA VW PASBUTHE STIMAMMMNCA 
Y KAPAKYJIbCKOH OBLbI (OVIS OVIS PLATYURA KARAKUL) 


(I1pedcmaeaexo axademukom H, H, Ulmaaveaysenom 9 IV 1958) 


B wutTepatype Mo Bompocy o 3aK/aqKe H pa3BHTHH CHCTeMbI BbIBOAALULMX 
MpOTOKOB CeMeHHMKa HeT efuHorsacux. BowbuinHcTBO aBTopoB (’, ™, ™) cBA- 
S3bIBalOT 3aKaKy peTe OactembI * cocTeHkamu Kancya LymasucKoro — Boy- 
mena. JIpyrue (?,°,°,1") OTHOCAT yYNOMAHYTY10 3ak/adKy 3a C4ueT KpaHHaJbHOoro 
OTe1a MOMOBOH *Kele3bl: MaTepHaJIOM MIA 3aKJIaQKH CJIy2KaT TAXKU KJIETOK, 
MpOHHKaiO.llMe H3 3a4aTKOBOrO INHTeIHA ToHasbl. Hakounell, TpeTbA rpynna 
apropos (7,!",!%) cuuTaeT, uTo peTe OacTeMa pa3BHBaeTCA H3 Me38CHXHMBI, pac- 
MOOKeHHOH M@KAY WeHTPaJIbHOH YaCTbIO NOJIOBOH r*Kele3sbl H KpaHHaJIbHbIMH 
MaJIbMMrHeBbIMH Te1aMu Me3oHedjoca. Hexoroppie ucciegoBaTeu (?,°), mpuzep- 
YKHBaiOLWHeCA MpeACTAaBJICHHA O LWeJIOMHYeCKOM MpOHCXOX*KAeCHHH pete OulacTeMbI, 
TOBOpAT OO yYacTHH HepocTOMOB B ee 3aKJaKe. 

HeckosIbKo 0c060 CTOHT BOMpO’ O 3aKaKe H pa3sBHTHH paccCMaTpHBaemMoro 
anmapata y oBell B CBA3H CO CleludayecKHMH OCOOeCHHOCTAMH CTPOeHHA UX 
mMe3oHe(pa0ca, KOTOPbIM Tak 2Ke, KaAK HW y ApyrHX *KBauHbIx (§), HMeeT B CBOeH Kpa- 
HHaJIbHOH YaCTH BMeCTO MHOKeCTBA OOOCOGJICHHbIX MAJIbMHIHeBbIX Tes ONHH 
Upe3BbIUaHHO SKCTCHCHBHbIM «rHraHTCKHH ryiomyc» (8), a To“Hee — riomepy- 
JIADHbIM KOMIMJICKC, TaK KaK OH COCTOHT H3 OoObUIOrO KOMHYeCTBa (26—28) 
OTIeICHHbIX pyr OT Apyra NeperopoxKaMu KaMep, Kya CBHCalOT KanHMJAp- 
Hble KyOouKH. OT Kako KaMepbl, C €@ BEHTPO-JaTepasbHOH CTOPOHbI, OTXOLUT 
KaHavlell (CeKpeTOPHbIM OTe), KOTOPbIM, HSBUBAACh H MeTAA, MPOXOAMT CHayaa 
Mef\MaJIbHO Hall KOMIMICKCOM, 3aT€M MOJHHMaeTCA HeECKOJIbKO JOpCasbHee, OT- 
Kyfla, yoke MeHee H3BHBaACb (COOMPalOWHH OTe), MPpOXOAUT MaTepambHO 
K BOJIb(poBoMy MpoToKy. Buxman (7%), omHcbIBaa y OBell 3a4aTOUHbIe HE@POCTOMEI, 
jjomycKaeT HX yyuacTHe B OOpa30BaHHN pete OacTembl. M3 HaliMx aHHbIxX MBI 
He HMeeM OCHOBaHHH CBA3‘IBATb peTe GlacTeMy C KaKHMH-IH60 MopcbolorMyecKH 
OpraHH30BaHHbIMU CTPykKTYPaMH, B KOTOPbIX MO?KHO OblIO Obl NPH3HATb 3a4aTKH 
Hetppoctomos. Ilepspbie mpu3HakH peTe O1aCTeMbI B 3aPObIILeBOM pa3BHTHH 
OBUbI MOABJAIOTCA Ha CTaquH 27—27,5 cyTOK B Bue Maccbl Goee TeMHBIX (Ha 
(bone OKpy>KalouleH M€3CHXHMbI) KJI€TOK, OPHEHTHPOBaHHbIX B OMNpeseeHHOM 
HallpaBJIeHHH HM MPHMbIKatoulHX C OMHOM CTOPOHHI K MOJOBbIM TAKaM,a C pyro — 
K M€JMO-BeHTpaJIbHOH MOBeEPXHOCTH TOMepyJAPHOrO KoMMeKca. Ha HecKoub- 
KO Ooulee Mo3qHUXx cTaqnAax (29—30 cyToK) B yKa3aHHOl 3aKNaaKe MOKHO pa3iH- 
UHTb ABYCJIOHHbIe CerKa H3BUBaIOUMeCA TAXKH KJCTOK, OKPyXeHHbIe TOHEHb- 
KOH Oa3a/IbHOH MeMOpaHoH. TaxKH OPHeHTHPOBaHbl B HanpaBJIeHHH OT roHasbl 
K MesoHeppocy. B xoge qambueliwero pasButua (30—35 cyto) THxKH peTe 
‘OacTeMbl CTAHOBATCA BCe Goee ABCTBEHHBIMH, IIPeHMYULeCTBeHHO 3a CueT YTOJI- 
IeHHs HX OazabHOH MemOpaubl. K 35 cyTkam pete 6acTema mpelcTaBsAeT 
coOolt yxKe KpyMHyt0 3ak/aaKy, COCTOAIMLy!IO H3 ABYX 4YacTeli: roHayHol, pac- 
NOO*KCHHOH B BePXHeli TPeTH NOOBOH %Keesbl H CBAZAHHOM C ee TAKAMH, H 
NovedHon, Oomee OOMMMPHOM YaCTH, OXBAaTbIBAlOLel MEMO-BEHTPaJIbHbIe NOBepx- 

* Tepmiy «pete SnacTemas, BBeqeHHbI Coert, O6osHayaeT KNeTOUNbI MaTepuan, 43 KOTOPO- 
0 pasBuBaetca rete testis u rete ovarii. 
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Puc. 1. Tsaxxu pere 6nactempr B Pue. 2. OOmni Bu pere GmacTempl. 49 


MesoHedpoce. 33 cyrkH. Teun. cyTKH. Tennu. A3au. Ox. 10, 06. 8X, 
Asay. Ox.7 06.40. 1 — Taxu 1] — KayJlaibHble KaMmepbl raomepyap- 
pere Onacrembl, 2 — kamepbl rvio- Horo KommseKca, 2 — Jerenepupy1oulne 
Mepy/JIApHOrO KOmMseKca, 3 — re- KPaHMaJIbHble KaMepbl, 3 — CeMeHHHK, 
peropoxKH Kamep 4 — pete 6macTema 


Pue. 3. Jlerenepauua kKaHablleB Me30Hedpoca. 
a — Hauaslo jereHepauMu KaHatbia. 51 cyTKu. Byasu. Asan. Ox. 706. umm. 90>. 
J] — BakyouIM B KJeTKAaX 9MTeIMA, 2 — OCTaTKH Mwa3Mbl, 5 — KeTKH 9MMTeIHA, Mpo- 
HHKaIOuHe B MpocBeT KaHaJbila. 
6 — OCTPOBKH 2MMTeIMaIbHBIX KICTOK B COCMHHTEIbHOH TKAHH ,CTPOMBI. 58 CyTKH. 
Tena. Asan. Ox. 7, 06. 40 


Puc. 4. Jlerenepupyrouee MaJIb- 
murveso Teo. 70 CyTKH. 
I — octaTKH KJ1yOouKa B Bue 
TWIOTHOH CeTH COeAHHHTebHO- 
TKAHHbIX 3JIEMCHTOB, 2—93IIH- 
TeIMM KaHadiblla, mpopacra- 
WOW B MONOCTh kKalicy,Ibl, 
J—OCTATKH IMHTEIAA Kallcy Jbl 
Ilymuasauckoro — Boymena 


-HOCTH KaMep Cpey{Helt YacTH rloMepyIApHOro KoMMueKca. Culeqyer OTMETHTD, 
4TO TAXKH peTe OaCTeMbI COCAMHEHbI He CO CTEHKAMH MaJIbIIHrHeBbIX Tel, Kak 
TIPHHATO CYHTATb, a C YCTbEM OTXOMALULUX OT HHX KaHabiles. B Teyenue 37— 
41-X CyTOK pasBUTHA B KpaHHaJIbHoli uacTH MesoHedpoca HaGslOJaloTca NOTOKH 
KJICTOUHBIX TH2KEH, MAYULMX OT MepedHero Kpad OCTHYMMA MIOJWIepoBa KaHasa 
K pete OylacTeme, KOTOpble, MO-BAAHMOMY, CJly2KaT JWIA Hee JONO/HUTebHbIM 
MaTepHaiom. Pere OacTemMa y OBUbI HMeeT CBOMM HCTOUHHKOM WesoMMyecKHit 
SMMTeIMH, MPHYeM OCHOBHAA ee YaCTb, MOXOOHO MOMOBbIM TAXKAM, MpPHXOLUT 
M3 3a4aTKOBOrO SNHTeIMA KPpaHHaJbHOM YaCTH NMOOBOrO rpeOHA, a OCTabHas, 
MCHee SHAUHTeCIbHaA YaCTb MaTepHasla — H3 WeIOMHMYeCKOrO SMHTeIMA Meper- 
Hero KpaA OTBePCTHA MiO/WJIepoBa KaHavla. Bce 9TO NMpHHUMNHaIbHO He MpoTH- 
BOpeuuT TeM ClyuaAM, KOra HCTOUHHKOM peTe GwlacTeMbI MpHHUMatloTcsa Hecpoc- 
TOMbI HJIM UX 3a4aTKH, TaK KaK, B KOHCYHOM CueTEe, H 3eCb MaTepuail JaeT Wev0- 
MHYeCcKHH amuTemuH. Uro KacaeTcHd JOMOAHHTeMbHOrO BKsafla CO CTOpPOHbI 
nepequero Kpaa ostium abdominale tubae, To 3T0, NoMMMO yKa3aHHOrO, cTa- 
HOBHTCA NOHATHBIM Tak2Ke B CBeTe HMEIOWUXCA B JIMTepaType BbICKa3bIBaHHli 
© romosioruH ostium abdominale tubae Hepoctomam (°,°). 

Y BbICWUIMX MO3BOHOUHBIX, B YaCTHOCTH MJICKONMHTAIONIMX, C pasBHTHeM MeTa- 
Hecpoca Kak jle—PHHHTHBHOTO BbIAeIUTeMbHOrO OpraHa MesoHedpoc B xose 
OHTOFeHe3a ereHepupyeT. OAHAaKO MapaJiebHO C JereHepallveli B Me30HeEpoce 
NPOHCXOAAT HHTCHCHBHbIe Mpollecchl WudPepeHUHPOBKH IJIEMCHTOB BbIBOJ ALE 
CHCTeMbI MNOJIOBbIX x*Xee3. J,ereHepaTHBHble Mpouleccbl B Me30HECppoce OBILbI 
BrepBble MopdoulorHyecKH OOHApyXKuBalOTCA Ha MepesoMe 3apObIlleBoro HU 
lipeAnwosqHoro mepvozos (1) (28—29 cyrku). HaynuHascb Ha CaMOM KpaHHaJb- 
HOM Kpae Me30Hedpoca, AereHepaTHBHble MPOWeccbl MOCTeNeHHO TepeMelilaroTcsr 
Kay]\aJIbHO, 3aXBaTbIBaH HOBbIe KaMepbl H KaHaJbubl. Ha cragqun 36—38 cyToK 
JereHepallue OxBayeHa yxKe KpaHHaJlbHad TpeTb IOMepyJIAPHOFO KOMIMIeKCa 
H COOTBeTCTBYIOUIMe KaHabubl. [lepppie 3—4 kKamMepbl eBa Pa3/IHUHMbI, a OT 
HX KaHaJIblleB COXPaHHJIHCb JIMUWb OOPbIBKH. Syecb BCe XapaKkTepHble MpH3HaKkH 
JlereHepalluv: W3MeHeH SMHTeIHH CeKPeTOPHbIX OTJeOB KaHaJIblleB, CHJIbHO 
BO3pOCJ1a MEKKAaHabIleBad 3apO/bILeBaA COCEAMHUTEIbHaA TKaHb, KAMEPbl CMOP- 
IeHbl, (bAOpo3Hbl, YMeHbUIeHbI HX MoMocTH. Ileperopoyqku KaMep CHJIbHO pa3- 
poculucb, B K/Jy6ouKaX YBeIHYeCHO KOJIMYeCTBO COeCAHHUTeIbHOH TKaHH. Cye- 
AyeT OTMeTHTb, YTO HECMOTPA Ha JOBOJIbHO HHTCHCHBHO MpOTeKaloulyl0 B Kpa- 
HHaJIbHOH YaCTH ereHepalluio, OCTaIbHaA 4YaCTb MesoHedpoca He TOJIbKO Mpo- 
DomKaer tbyHKUMOHHpOBaTb, HO UW HapactaeT (40 37—38 cyTOK) B CBoeH Mmacce, 
TIPCHMYIMeCTBEHHO 3a CueT pocTa KaHasIbileB. K 45 cyTKaM pa3BUTHA ereHepa- 
THA OXBAaTbIBAeT KPaHHaJIbHy!O TpeTb Me3soHe*poca, u3-3a vero MoceqHHH 
mpuoOperaer rpylueBuyHy1o cbopMy c 3aocTpeHHOH KpaHMabHol vacTb1wo. TaxKn 
pete OacTeMbl CTaIM KpyMHee, Oa3abHad MeMOpaHa Towle. OHH COeHHeHEL 
¢€ KaHambuamu 10—12 nanosoBuHy JereHepHpoBaBLUHX KaMep CpeqHel OOacTu 
rlOMepysIApHOrO KoMMeKca. CeMeHHHKOBas €e YACTb HMCET BU CeTH AByCsOH- 
HLIX TAxKeH, C KOTOPbIMH COeCJHHEHbI palWaJIbHO pacno/IOx*KeHHble ciepMaTo- 
TeHuple TaxKH. B xome WereHepalluH MesoHedpoca OBIbI, KaK 9TO OTMeUeCHO H 
Ja uenopeka (°), MOXKHO OTMeTHTD JBe (pasbl. [leppaa u3 HUX 3aBepllaeTcA K 
45—46 cyTKaM pa3BHTHA HW MpoTeKaeT KPaHHO-KayabHO, 3aTparuBaA Meper- 
HI0I0 TpeTb ouku. Bo Bropoli cba3e, HaunHaroulelica c 46—47 cyTOK, Npoucxo- 
WUT JlereHepallus BCel MOUKH B etoM. Tak, yxxe Ha 49 cCyTKM pasBHTHsA MOBCIO- 
Ty B Me3oHedooce BUAHLI WereHepaTHBHble Mpoweccbl H, B MepBytO oyeperb, 
YBCIMYCHHE COCMMHUTEbHOM TKAHH B CTPOMe MOUKH HM B KyOouKaX MasbmurHe- 
'BbIX Tel. Tem CamMbIM Ha 9THX CTaqHaAX Mes3oHedpoc MepectTaeT CyUeCTBOBATb 
Kak yHKUMOHMpyIOUN OpraH, ycTyMasd BbINeIMTeIbHY!IO PYHKIMIO B MON 
HOM TepHoye pasBuTHA MeTaHedpocy. KaHaJIbilbl WereHepHpy!oT HeCKOJIbKO 
WHTeCHCHBHee, UEM MaJIbIIMrHeBbI Tela. ONW yTpauMBaloT CBA3b C BOM b(POBbIM 
TIPOTOKOM, pa3PbIBaIOTCA Ha OTAebHbIe OTPeESKH. OMHTeMMH UX CeKPeTOPHOH 
UaCTH TepAeT CBOIO XAPAKTEPHYIO CTPyKTyPy. YMeHbWAeTCA MPOCBeT KaHaJbIleB. 
B oTesbHbIX KIeTKAX HX SMMTEMHA NOABIACTCA MHOXKECTBO BaKYOJICH, KOTOPHIe, 
CMBAaACh, OOpasyloT KPYMHbIit MysbIpb, 3aHHMAIOUIMA OoMbUly!O YaCTb KeTKH. 
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He3HauuTebuble OCTaTKH Tla3Mbl BbITeCHAIOTCA B MepHcbepHyeckHe YaCTH KeT- 
KH. Blech 2Ke Yale BCerO HaXOAUTCA HU CHJIbHO LePOpMHPOBaHHOe, CMOPUeHHoe 
uM 3aMeTHO ocBeTvieBluee Apo. SApbiwuKO, HaMpOTHB, BbIrIAHT KpymHee 
OObINHOrO HW CHuIbHee Kpacutca. Bombuiad Ke YaCTb SMMTeMMAbHbIX KJIeTOK 
KaHaJIbIleB CTaHOBHTCA CHJIbHO Tvla3MaTH4eCKHMH, aMOPQ@HbIMH HW OOHAapy2xKu- 
BaeT [MOBDBIMeHHYIO A@KTHBHOCTb. OTJebHO WIM TpymNaMH OHH BbINO/3Aat0T 
B IIpOCBeT KaHavIblla, MOCTeMeHHO 3anoHAs ero. B pesyJbTaTe OOPbIBKH KaHaJIb- 
eB MpeBpalllaroTcA B OCTPOBKH GeccPopMeHHbIX SMMTeIMAIbHbIX KeTOK, TECHH- 
MBIX CO BC€X CTOPOH COCAMHUTEbHOM TKaHbIO. Bekope HcuesaioT H OHH, ycTynaw 
MeCTO COeCJHHHTeCIbHOM TKaHH. KwsyOouKH MaJIbIIMrHeBbIX Tel B pEesyJIbTaTe 
CHJIbHOrO paspacTaHHA COCAMHUTEIbHOTKAHHDIX 3JICEMCHTOB H YTPaTbl KPOBAHBIX 
QJIEMCHTOB TIpeBpalllaloTCd B MVJIOTHOe COCAHHHTeJIbHOTKaHHOe OOpaso0BaHHe C 
rycToli CeTbIO BOJOKOH HW ALpaMH B OTJebHBIX CBeTMbIX AYelKax. Ha Couee 
NO3MHUX CTaqMAX KyOOuUeK, BbITeCHAA TMocTeneHHO MolocTb Kalicysbl Ulym- 
JiaHcKoro—Boymeua, TeCHO IIpHMbIKaeT K ee CTeHKe. C HCYeSHOBeHHeM Tocse]- 
Heli yCTaHaBJINBaeTCA CBA3b KyOOUKa C OKPyKalouleH COCAMHUTEIbHOM TKaHbtO: 
CTpOMbI MesoHe*poca. He6oumbuioh y4uacTOoK MOJIOCTH kKalicyJIbl CoxXpaHsAeTcA 
JIMUIb B KaHaJIbleBol YaCTH MaJIbMMrHeBOrO Tela. ONHTeIHH KaHaJiblla, Mpo- 
pacrax B Bue CTONONKAa KeTOK BJOJIb CTCHKH KallcyJIbl, a 3ATEM TO Kpalo KJly- 
604Ka, OXBATbIBAeT KOJIbILOM OJHOCJIOHHbIX KJIETOK OCTATOK NOJIOCTH KalICyvIbI,. 
MocTemeHHoO 3anouHAKA vee. B xone abHehWiel JereHepaluu 9TH OCTATKH MaJIb- 
IHTHeEBbIX Tes] HCUe3aIOT, 3aMelllaACb COeCMHHTeJIbHOH TKAaHbIO. 

Ha craquax 51—53 cyTok HauHHaeTcA TpeBpallleHHe OcTaTKa Me3oHedpoca' 
B IpHaTOK CeMeHHHKa. KpannasibHad 4acTb Me3oHedpoca oOocobuIAeTCA, OOpa- 
3yH TOMOBKY UpuyaTKa. BosbdoB MpoToK, OKPyxKeHHbIN KOHWeHTPHYeCKHMH' 
CJIOAMH M€3CHXHMBI, BCJIEACTBHe HCKPHBJICHHA HM NepeMelCHHA B CBOHX KayflaJib- 
HbIX 4YaCTAX PacMoslaraeTcaA MO JaTepadIbHOH MOBepXHOCTH CceMeHHHKa. B rete 
testis ocoObIxX H3MeHeHHH He MpoH30u0. B ee TAKAaX BHHO MHOXKECTBO BaKyO- 
JIeH, COM KJICTOK H€CKOJIbKO pa30llJIHCb, HO MpocBeToB ele HeT. OT rete testis 
OTXOAAT 8 KaHaJIblleB, KOTOPble, H3BHBaACb, MpOXOAAT K BOJIL(OBOMY MpOTOKy, 
COeqHHAAC C HHM. OT OCTaJIbHBIX KaHaJIblleB TIOMepyJAPHOTO KOMMIeKca 
COXPaHHJIOCb JIMUIb HECKOJIbKO OOpbIBKOB. Takum o6pa30M, 43 26—28 KaHauJb- 
IleB PIOMepyJIAPHOFO KOMMIeKCa KpaHHaJ buble 6—8 uv Kayjasibuble 12 KaHasiblleB 
JereHepupytoT, a 43 cpeqHHX 8 KaHabueB OOpa3yroTca ductuli efferentes mpu- 
Matka. Y 74—75-cyTounoro moja MpHAaTOK CeMeHHHKa B WesIoM yxKe oc:bopm- 
uweH. B octaTKax MesoHedpoca COXpaHHJOCb JIHWIb HECKOJIbKO JereHepupytOulux 
MA@JIbNHIHeBbIX Te] H OOPbIBKOB KaHavIblleB. 


UnctutyT mopdonormu xxuBoTHpx um. A. H. Ceseprosa Iloctynuso 
Axajlemunu Hayk CCCP 8 IV 1958 
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IMBPHOJIOLHA 


K. HW. CEMEHOB 


K BONMPOCY OB STATIAX PASBUTHS JIMUMHOK OCETPA 
(ITpedcmaéaeno axademuxom E. H. Iaeaoeckum 12 II 1958) 


K HacTOAUeMy BPeMeHH MpeO%KeHO HECKOJIbKO CXeM MepHOLNsalluu JIMUH- 
HOYHOFO pasBHTHA ocerpa (',*1,'*). Pasmuune MHeHHH Mo WaHHOMY BolIpocy 
3aTpyMHAeT MpaKTHYeCKOe HCNOJb3OBaHHE PeKOMeHJalHH H CBHAeCTeIbCTBYeT 
O HefOCTaTOYHOH H3yYeHHOCTH JIMYHHOK oceTpa. 

IIpopeyeHubie Hamu B 1953 u 1954 rr. Ha OceTpOBOAHbIX MyHKTAaX B JlebTe 
p. AHenpa JonomHuTeIbHbIe HCCIeETOBaHHA B YKa3aHHOM HallpaBJIeHHH OXBa- 
THJIM JIM4MHOK H3 HKPbI NATH CaMOK, NpHueM HanOovlee NOAPOOHO (Ha TOTAaJIbHbIX 
lipenapatax MW PHCTOJIOrMYeCKHX Cpe3ax) OblIH H3y4eHbI JIMYHHKH OHO nNapTuu 
(puc. 1, V). B onbirax Haxoguuocb 2,5 ThIC. JIMMHHOK, Pa3BHTHE HM POCcT UX H3y- 
yeHbI Ha 500 wiTyKax. 

HaOmoeHuaA NoKa3aJiH, YTO POCT JIMYMHOK NMoCe BbWIYMWIeHHA Mp pasHol 
Temilepatype Obll HanOouee ObICTPbIM JO BPCMeHH AOCTH2KCHHA HMH Pa3MepoB 
17—18 mm pu Bece B 30—37 mr; B JaJlbHeHWeM Ke, IPH Mepexojle K AKTHBHOMY 
MMTaHHIoO, TeEMI HX pocTa CTaHOBHJICA OouIee HH3KHM, HeECMOTPA Ha Hayao CMe- 
WaHHOro MHTaHHA MmpH pasmMepax 18,5—19,5 mm (puc. 1). Cyaa no rpaduKam, 
npecTaBJIeHHbIM B padote 5. C. Martseega (*), KPHBbIe pocTa JIMYHHOK KYPHH- 
€KOro oceTpa B CXOMHbIM MepHo], HMeIOT B OCHOBHOM TakHe Ke OCOOeHHOCTH. 

B nepvo, oT BbluIymieHHaA oO pasmMepoB 17—18 mM y JIMYHHOK HaHOouee 
ObICTpO pacTeT XBOCTOBOH OTe (HauHHaA OT aHyca): Ha oO ero MpHpocta 
B 9TO BpemaA IpHxosuTcA 63—64% oOulero MpHpocTa, a Ha oO MpHpocToB 
TOJIOBbI H TYJOBHULa (pacCTOAHHe OT TOJIOBbI NO aHYCa) COOTBETCTBEHHO JIMLIb 
26—27 u 9—10%. MopdoreHe3 JIH4YHHOK HAeT OJHOBPeMeHHO C HX PoOcTom, 
a He yepenyetca c HH ('). B TeyeHHue paccMaTpHBaemoro MepHoa y JHYHHOK 
pa3sBHBaeTCA MOMBUXKHbIN POTOBOH almapaT c 3yOHOM CHCTeMOH, MMULeBOA Wudp- 
cbepeHltupyetca uM yTpayMBaeT MepBHYHbIe CMaHKH CTeCHOK, XKeJITOUHbIM MeLUOK 
paculeHaeTcaA Ha %KeyNOK, elle He MOApaseeHHbI Ha OTAeJbI, H CpeHI010 
KHUIKY CO CKJIaquaTbIM 9MMTeIMeM HM 3a4aTKaMH MMOpHyeCKHX MpHAaTKos, 
a3aHAA KHIIKa C ee CUMPabHbIM KallaHoM, MeyeHb H MO Key OUHaA *%elesa 
MpHOOperaroT OCHOBHbIe YepTb! AePuHuTHBHOTO cTpoenusA. I]uTanue sIMUHHOK 
OCYULeCTBIAeCTCH 3a CUeT XKeJITKA, MyYTeM yCBOeHHA ero rpaHyJ KMeTKaMH 9MH- 
TeIMA Lucpepenuupytouleroca MuUeBapHTebHOro Tpakta (°). Y JIMYHHOK JWIH- 
Holt 17—18 mM Hepesop6upoBaHHbIli OCTaTOK SHOPeHHOM MHUIM Coulee 4eM Ha- 
NOJOBHHY COCTOHT H3 XKHpoBbIX Kanlenb. Ilo umMeroulumca ZanHbiM ('), Mepex 
yKa3aHHoli cTrajMeli y JM4MHOK MpOuCXOAHT CMeHa THMa OOMeHA BelllecTB — Oell- 
KOBOrO Ha XKHpoBolt. YKesTOUHAaA C€Tb KPOBCHOCHBIX COCYOB CJIy2KHT B KayecTBe 
OCHOBHOrO OpraHa ra3006MeHa CpaBHHUTeJbHO HeMOJITO, NOCKOJIbKY yrKe y JIMUH- 
HOK JwuHoH 12—12,5 mm HaunHaloT PYHKUMOHMPOBAaTh ONepKyMAPHble NOJy- 
*KaOpbl, a K pa3Mepam sMuMHOK 17—18 mM xaOepHble HHTH pa3BUBaIOTCA Ha 
I—IV pyrax mu ycTanaBanBaetca Jec:pHHHTHBHbIM THM xaOepHOrO AbIXaHHsA *. 
YKenTounad Ke ceTh cocyOB 3aqouro WO ITOFO BPeMeHH MpeBpalllaeTcA B CO- 


CybI CTCHKH cpeqHeH KHIIKH. 


* Haun Ha6mojenusa 3a pa3sBuTHeM 2xabepHOro alllapaTa AHYHHOK OCeTpa MOMHOCTHIO MOsl- 


TBepxKaioT Ha6mozenua O. VM. LUImManpraysen (1). 
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Buarodapa OTMeYeHHbIM BBIWIe OCOOCHHOCTAM POCTa Pa3JIMYHbIX OTJeOB: 
Tela H H3MCHCHHAM B HX CTPOeHHH Ha MpOTAKeHHM paccMaTPuBaemoro NepHosa 
| 

IIPOHCXOAHT CyeCTBeHHOe H3MeHeHHE B AePUHHTHBHYIO CTOPOHY BCeX Mponop- 


2 Ae eae 6 8 10 12 14 G5 ete 2 OW. 
Gospacm uyuHok 


Mé 


a AT a lad (le RA Se ea 
Gospacim suyuHok 
Puc. 1. Poct m“4MHOK oceTpa U3 MKPbI pa3HBIX camo. A — mmuna, B — pec. Cpoxu 


Bbilynienua: J —21 V 1953 r., J7—12 VI 1954 r., IJ7—21 V 1954 r., IV— 
2 V1 1954 r., V— 8 VI 1954 r. 


WH YaCcTelt TOJOBLI H OCOGeHHO JMHEHHEIX NPpoMOpun Tena THUNHOK, mpuuem 
B KOHIMe MepHOJa CKOPOCTb H3MeCHYHBOCTH MHOFHX NpOnopilul CTaHOBUTCA He- 
CKOJIbKO MeHbIUeH, 4eM B Hayase (puc. 2). 
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B nepnog Oonee MegzeHHoro pocta — oT pasmepos 17—18 mM u no Kpalineii 
Mepe JO HCCJleqOBaHHbIX HaMH pa3mepoB 21,5—22 mm — y wHUMHOK Npopesbi- 
BaloTcA 3yObl, NHULEBOA yAVIMHACTCA WH CTAHOBHTCA CKaluaTbIM, XKeNyLOK NOL- 
Ppa3sqeaeTCA Ha KapAMaJIbHbIM (2KeNeSHCTbIH) H NHIOpHuecKHH (MyCKyJIbHbIli): 


iy. 


iW ie 14 GG 18 20 mM W 20 GG HG 20am 
Pasmeper nuvunok Pasmepe! NUuyuHok 


Pue. 2. W3menunpocTbh Nponopunh yvacTeli ronoBbl HW TeNa IHYuHOKR TO Wee FX 
pocta. / — zmnua ronopbl, 2 — HanOonbwan BbicoTa Tela, 3 — pHCOTa FCJIOCEBI 
y 3aTblika, 4— wupnHa pbita, 5 — 3arma3HMuyuHCe Npoctpaucteo, 6 — Han€cub-- 
waa TONUMHAa Tea, 7 — paccTOAHHE OT KONA Pbia NO CCHOBAHHA CpeDHHX yCH- 
KoB, 8 — AavHa pba, 9 — AnameTp rna3za, J0 — wupyuHa n6a, 1] — wupuna 
pta, 12 — Anuua Kpaliuux ycuKkos, 1/3 — jmuna cpemHnx ycuKoB, 14 — anTe- 
aHaJbHoe pacctosune, 15 — AauHa xBocTa (paccTOAHHe OT aHyca JO KOHLa XBOCTO- 
Boro MJaBHHKa) 


OTJCJIbI,YBeEIHUHBAeCTCA YHCIO NHJIOPHYECKHX MpPHLaTKOB CpeAHeH KHWKH, NpHoo- 
peTatolleli u3rHObl, HAYHHaeT CPYHKUMOHHPOBATh Neve (B OTHOLWEHHH 2KeJUEBEI- 
Jee€HHA) UT. 1. YCBOCHHE OCTATKOB KEJITKA MPeXKHHM CHOCOCOM UaCTHUHO Elle CO- 
XPaHAeTCH, HO Kali Kupa BMECTE C 3araTbIBaeMOH BHELWHeEH NHIWeH yCBaHBalcT- 
CA, NO-BHAUMOMY, y2Ke NyTeM NovocTHOrO NepeBapHBaHHsA. B wxadepHoM annapate 
HauHHaeTca (POPMHpOBaHHe BTOPHYHDIX JIEMeCTKOB %*KaOepHbIX HHTeH, BCJIEDCTBH > 
yero pOCcT HX B JWIMHY NpakTHyeckH OcTaHaBuMBaeTcs. Hapazy c nposomm«KeHHem 
OXPALLEBEHHA UYepena, BHCIWepaIbHOrO CKesleTa HM CKeeTa MaBHHKOB Haun 
HaeTCA OXpsleBeHHe OCeBOrO CKeeTa H (OPMHPOBaHHe KOXKHbIX OKOCTEHEHH II 
B BUJe PAZOB KYUeK Ha Tee H MWIaCTHHOK Ha FouoBe. 

Ilo yocTuxKeHuw sIHUHHKaMH pa3smMepoB 17—18 mM cpeyHHe MpHpocth ux 
TOJOBbI H XBOCTOBOFO OTea H3MCHAIOTCA HM CTAHOBATCA MPpHMePEO CJ HHAaKO- 
BbIMH: 43—44% o6uleH BeHUHHbI Npupocta. BeweycTBVe STOFO ¥3MEHYMEOCTH 
MHOFHX Nponopilui rosOBbl BHaYase 3aMeTHO BOspactaeT (puc. 2, /—/3), a H- 
HeHHbIe MpONOpuwN Tela cTaHOBATCA nouTH HeH3MeHHbIMU (puc. 2, 14, 15) 
M OCTAIOTCA TaKHMH, M0-BHJAUMOMY, JO KOHIa JIM4YMHOUHOTO pasBHuTUs (cM. (°)). 
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B paccmaTpHBaeMblit MepHo YYBCTBHTEbHOCTb JIMYHHOK K AePUUHTyY KHCwO- 
pola peskO Bo3spacTaeT (1), a morpeOmeHHe KHCOposa HOO He NMoBbillaeTca, 
mu60 jlaxKe CHHMKaeTCA Ha HeKoTOpoe Bpemal (°,°). 

Haw Ha6i0eHHA 3a BO3PaCTHOH H3MCHYHBOCTHIO B NOBeeHHH JIHUHHOK 
oceTpa B OCHOBHOM CorviacyloTcs C HOBeHLIMMH JaHHbIMH NO STOMY BOTIpocy (2y; 
CyulecTBeHHoe H3MeHeEHHe B MOBeeCHHM JIMYMHOK, BbIparKalouleecA B NMepexose 
UX K MIpHLOHHOMy OOpa3sy %H3HH MH MOMCKY MMM y CyOcTpata, HaOmoJaeTca 
OObIMHO Hesawouro WO Kavala MHTAaHHA H3BHeE. OHO MpoHcxog_uT Ha Oase BCTYN- 
JICHHA B (PYHKIMOHAbHOe COCTOAHHE KOXKUHbIX OPraHOB YYBCTB Ha HH2KHEH CTO- 
poHe TOJIOBbI MH B MOMOCTH pTa HM MpeMUWecTBYIOULUX YACTHbIX H3Me€HCHHH B NOBe- 
JeHHH, OOYCOB/CHHBIX H3MCHEHHAMH B XapakTepe ras00OMeHa, HePBHO-MbILLUey- 
HOli MOTOpHKe, (opMe Tela, CTPOCHHH IWlaBHHKOB HM OpraHOB YYBCTB JaTepadb- 
HOli CHCTeMBI, 3peHHA M Ap. BaaroapA 2THM H3MCHEHHAM CMOCOOHOCTh JIMYHHOK 
K IllaBaHHIO H OPHEHTHPOBKe B OKPyXKaloul4X YCJIOBHAX HeIPePbIBHO MOBbIILAa- 
Nach. 

Y HuNHOK JHeMpoBcKoro oceTpa MepBble IPpH3HaKM MOMCKa BHeLWHeM NHL 
HaGsIOLaIUCb OOBIYHO BCKOpe Mocse JOCTH2KeHHA HMM CpeHHX pasmMepoB |17— 
18 mm, a upu zune 18,5—19,5 mM OHM Mepexo,HJIH K CMeWI4HHOMYy TMTaHHtO. 

Ilo muennto H. V1. J[paromupora (*), NoBaqKH pH OTbICKaHHH MHI, ycTa- 
HABJIMBalOulvecd Y JIMYMHOK MIpH Mepexole Ha AKTHBHOe MMTaHHe, CYyLleCTBeHHO 
He OTJIMYalOTCA OT TAKOBbIX Y B3POCJIbIX PbIO. 

Ha ocHoBaHHH MIpHBeeHHbIX BbILe HaOJIOJeHHH Mbl, B OTMMUNe OT TIper- 
WecTBYIOUWHX HcceqoBatenenH (°7°,""), MpHXOQMM K 3aKJIIOUeHHIO, YTO PasBH- 
THe JIMYHHOK OT BbIYMIeHHA WO MoHOrO Mepexofa Ha aKTHBHOe MMTaHHe ecTe- 
CTBeCHHO pa3esaeTcaA Ha Ba 9Tala: I stam — nNepHO pasBUTHA OT BbIYyMIeHHA 
oO Haudasda Mepexoya K aKTHBHOMY MHTaHHIo Mp pa3sMepax Oouee 17— 
18 mu; I] stam —nepvoy pa3sBuTHA MI p HW Mepexosle K AKTHBHOMY (CMellaHHOMy) 
muTanuio, poct — oT 17—18 no 22—23 mm. 

I 9TaM XapakTepH3yeTca: a) CpaBHHTeJIbHO ObICTPbIM POCTOM JIMYHHOK; 
6) cylI[eCTBCHHbIM H3MeHEHHeM B e@HHATHBHY!0 CTOPOHY BCeX MpONOpWMH acter 
rOJIOBbI H OCOGeHHO JIMHEMHbIX MPONOPUHH Tela; B) MOcTeMeHHOH CMeHOH 3MOpHo- 
HaJIbHOrO THMa ra300OMeHa (B OCHOBHOM C MOMOLLbIO COCYOB %KeJITOUHOH CeTH) 
Ha jJlePYHHTHBHIM, 2%aOepHbIM THM ra3000MeHa; Tr) SMOpHOHAaJIbHbIM THOM 
MHTaHHA (3a CueT %KeITKa) H NMOATOTOBKOH BCeX OPraHOB NHUWeBapHTeIbHOH 
CHCTeMbI K CMeHe ero Ha Je(PHHHTHBHbIM THM MHTaHHA (BHeWWHeH Mule) Ha 
II srane; 4) ObICTPbIM COBepILeHCTBOBaHHeM CHOCOOHOCTH JIMYMHOK K MaBaHHto 
H OPHeHTHpOBKe B OKpyxKalouleH cpesle. 

II] 3Tanm xapaxTepu3yetcs: a) Gouee HH3KHM, 4eM Ha I STaNe, TemmomM 
pocTa JMuUMHOK; 6) yBeM4ueHHeM B Hayale 3TaMa H3MeCHYHBOCTH MHOrHX TIpo- 
Mopuuh uacTel rosloBbl H HavaJIOM YCTaHOBJICHHA OJIM3KHX K MaJIbKOBbIM TIpO- 
NOpwuH YvacTeH TOJOBbI H JIMHeEHMHbIX MpONOPUHH Tesla JIMYHHOK; B) YCTaHOBJIe- 
HMeM je:PHHHTHBHBIX (yYHKUMH BayKHeHLWMX CHCTeM OPraHOB JIMYHHOK (OpraHoB 
MMULeCBAPHTeIbHOM CHCTeMBI, J[bIXaHHA, UYBCTB, ABHXKCHHA H Ap.) pH HesaBep- 
IM@HHOCTH y HHX MpolleccoB OKOHUATeIbHON uddepeHUMpoOBKH; FT) MOHW2KeHHeM 
HMHTCHCHBHOCTH JbIXaHHA JIMYHHOK B Hayale 9Tala HW MOBbIMeHHEM HX YYBCTBH- 
TeJIbHOCTH K JePuATY KHCOpoa No cpaBHeHnt c | stTanom; 1) ycTaHOBseHHeM 
y JIMYHHOK NOBaOK Mp OTbICKaHHH MUM, B OCHOBHOM He OTJIHUAIOULUXCA OT 
TAKOBbIX Y B3POCJIbIX pbIO. 

Wuctuty?T rufpoduosornu Tlocrynusto 

Axkayemun Hayk YCCP 22 1X 1956 
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